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INTRODUCTION 


aN THE American Journal of Anatomy for March, 1941, 


there appeared the Ph.D. thesis of Dr. Allan G. Brodie, 

entitled “On the Growth Pattern of the Human Head.” 

==) It dealt with linear and angular measurements derived 

from the roentgenograms of twenty-one male whites, taken at regular 

intervals as the subjects passed from get. 3 months to 8 years. Dr. 

Brodie did not attempt a mathematical analysis. His main conclusions, 
as far as relevant to the present topic, were: 


. that the anterior portion of the cranial base is longer at three months than 
is the posterior, but that postnatal growth of the two is almost equal .. . After 
1% years the growth of the various segments comprising the cranial base may be 
represented by straight lines. The absolute size of even the relative proportions 
of the cranial base are shown to have no influence on type. The conformation 
of the skull is determined by the third month of life and thereafter does not 
change...” 

[Using the line mid-sella to nasion (S-N) as a reference, the indication is] 
“that the brain-case growth is slightly greater than face growth until 9 months, 
after which there is no change in angular relation between the anterior nasal spine, 
the floor of the nose and the cranial base. The anterior nasal spine follows a 
steady downward and forward course... 
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“A study of the patterns of individuals revealed that all have the same basic 
conformation . . . In some the face seemed back under the brain-case, while in 


others the opposite was true... 

“... it seems that the morphogenetic pattern of the human skull is established 
at a very early age and that once attained it does not change. The plotting of 
growth increments of all of these parts reveals the gradient curves typical of 
neural growth. This would indicate that, after birth at least, each part and 
probably each bone is growing at a constantly diminishing rate. These various 
rates, however, are so integrated that the grow progress of the various anatomical 
points falls on a series of straight lines.” (Op. cit. pp. 257-259.) 


Dr. Brodie, it turned out, has been interested in D’Arcy Thompson’s 
studies. The present writer has been studying the latter’s method of 
distorted coordinates in application to ontogenetic development and 
phylogenetic evolution, with the object of eventually working out some 
functional formulae—so that Brodie’s study has been most welcome. 
And since his raw data were not included in his published thesis, Dr. 
Brodie has very generously furnished them to me, with carte blanche 
for their manipulation. Hence my debt for the opportunity of a most 
interesting analysis. 

Scammon and Calkins have published field graphs, but no raw 
data, in their “Growth of the Human Body in the Fetal Period”, 
for a large mass of fetal material. They refer various body dimensions 
to the crown-heel length as a norm, thus eliminating the time factor 
and obtaining purely somatic ratios. By observation alone they have 
fitted straight lines to these scatters, and have evaluated the formula 
for the slope, y = ax + b. Huxley, however, has said (Problems of 
Relative Growth, p. 133) that he had not had the opportunity to analyze 
Scammon’s data, but that he inclined to the belief that what he terms 
his heterogonic formula would fit them better. This formula is merely 
the exponential one, y = ae’*, and it is the first formula I should 
choose for fitting Scammon’s data; however, I do not have them. 

It were, however, strange indeed if fetal growth followed a different 
pattern from post-natal. But be that as it may, the data of Brodie 
lend themselves to the questions: Is relative growth in man of the 
rectilinear type mentioned, or is it transcendental? What are the 
patterns of growth with respect to time? Can velocity and acceleration 
of growth be measured and evaluated in clear mathematical terms? 
Are there indications of “spurts” in growth, as sometimes believed? 
How measure the individual’s values with respect to the mean trends 
of his group? 








th 
lo 


fc 














GROWTH IN SKULL DIMENSIONS 145 








Fic. 1. MEASUREMENTS DeaLt WITH IN THis Stupy 
(Compare Brodie’s Fig. 2, from which this is adapted.) 


The quotations from Brodie’s study confine us to the matter of 
the muzzle; particularly to the quadrangle blocked out in our Fig. 1 
by the points S-N-NS-PNS. We shall eschew the problem of angles, 
and merely remark in passing that the present quadrangle does change 
shape throughout development, somehow; and that the angle B-S-N 
increases with growth of the head. 


PART ONE 
I 


We shall accept Brodie’s mean values, and operate upon them. 

Fig. 2 plots the means of B-S, S-N, N-NS, NS-PNS against 
the time t. The curves were fitted on the assumption that they are 
logarithmic. The fit is very close to the empirical data. We obtain 
for these curves the values: 


Formula 
Growth of y=a+t bt+c logt Yo 
B-S y = —.182+ .583t+ 3.476logt 43 mm. 
S-N y = .53 — .1333 t + 12.47 logt 50 mm. 
N-NS y = 4.528 + .383¢ + 7.216 log# 25 mm. 


NS-PNS y = .5215 + .252¢+ 5.04logt 34 mm. 
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Fic. 2. GrowtTH Curves oF Four CRANIAL Dimensions, PLotrep AGAINST TIME t 


(The values for the constant @ depend upon the location of the 
movable axes of reference. Thus, in Table 1, the O-point for the 
y-values was arbitrarily placed as indicated under the y, column. In 
all cases, ¢ was taken in units of 6 months; so that when, e.g. t = 6, 
the age was 3 years.) 

It can thus be said quite definitely that, with respect to time, the 
growths of these dimensions in man, in so far as the data obtain, are 
logarithmic—not a surprising conclusion. 

Observation of persons or photographs can lead one to imagine 
that, during the later years of the period studied, growth dimensions 
are maintaining certain constant ratios to each other, and that their 
coordinate plotting therefore would yield rectilinear slopes. Now, 
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Empirical* and calculated values of y, for y= a+ bt +c logt 





N-S 
t Empir. 
(mm.) (mm.) 


Calc. 


N-NS NS-PNS 


Empir. Calc. Empir. 


Calc. 
(mm.) (mm.) (mm.) (mm.) 


B-S 
Empir. 
(mm.) (mm.) 


Calc. 





I oO 4 
1.5 3.00 2.72 
2 4-5 4.02 
3 6.25 6.08 
4 7°5 7-51 
5 8.75 8.58 
6 8.75 9.43 
7 9.75 10.12 
8 10.25 10.72 
9 11.00 11.20 
10 11.75 11.66 
12 12.5 12.37 
14 13.5 12.90 
16 13.5 13.40 
Yo = 50 mm. 


4-75 4.91 o -40 
6.75 6.37 75 1.31 
7.12 7.46 2.00 2.03 
9.25 9.12 3.91 3.23 
10.75 10.40 4.81 4.24 
11.50 11.48 4.83 5.16 
12.00 12.44 5.77 6.02 
13.25 13.30 6.87 6.83 
14.00 14.10 7.90 7.62 
15.00 14.85 8.65 8.38 
15.25 15.57 9.21 9.12 
17.00 16.90 10.58 10.57 
18.50 18.15 11.60 11.97 
19.35 19.35 13.32 13.33 
Yo = 25 mm. Yo = 34 mm. 


73 77 
1.63 1.04 
3.29 2.81 
4.00 4.07 
5.12 5.11 
5.85 5.94 
6.60 6.65 
7-25 ° 7.31 
7:75 7-90 
8.78 8.46 
9.00 8.98 
9.75 9.96 

11.00 10.86 
Vo = 43 mm. 





* Empirical data are Brodie’s. 


mathematically it is a very simple matter to view these growths as 
speed-time phenomena, and measure the regression of length upon 
time. In other words, we may calculate the velocity and the acceleration 
of growth by taking the first and second derivatives of our original 


equations. 
velocity 


This gives us 


dy _ -4343 ¢ 


dt ‘lala 
Velocity 

B-S a + .583 

S-N sai — .1333 


N-NS a8 + .383 


NS-PNS 28 + .252 


(Table 1a.) Where y = a + dt + c log t, we obtain the 
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TABLE ta 
d Velocities of growth in time 
Y_ -4343 ¢€ . , -4343 ¢ 
— os; + b. Cross line marks value beyond which b > ~— 
' N-S N-NS NS-PNS B-S 
b = —.1333 b = .383 b= .252 b=.583 
I 5.28 3.96 2.83 2.09 
1.5 3.48 2.47 1.97 1.59 
2 2.57 1.95 1.54 1.34 
3 1.67 1.43 L.II 1.09 
4 1.22 1.17 .9O .96 
5 95 1.01 77 88 
6 77 .90 68 83 
7 64 83 62 80 
8 54 77 57 77 
9 47 a ae 54 75 
10 41 .70 51 73 
12 .32 64 47 71 
14 25 61 44 69 
16 205 58 41 68 





* When ¢ = 40.6 (20.3 years), = 





—.1333 = 0. 


Fig. 3 plots these curves. They are exceedingly interesting. Curve 
S-N crosses both N-NS and NS-PNS, but these two do not cross 
each other. Curve B-S crosses all other three. It is small wonder that, 
for a time at about age 2-3, growth seems to the eye to be proceeding 
apace. Also, perhaps the sudden yet obviously quite rational and 
law-abiding leveling down of all growth curves is responsible for 
Brodie’s consideration that by this age the patterns are “established”. 
But after this age, as the curves again fan out a little, some changes 
in proportions should again become obvious even to the eye.! 

I think it is worth more than a casual thought to observe that the 
line N-S is related to the growth of the pre-chordal brain, the line 


* This supposition, Dr. Brodie assures me, does not tally with his roentgenograms. 
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Fic. 3. VELociITrIES or GrowTH oF Four Dimensions, PLotrep AGAINST TIME t¢ 


B-S to that of the parachordal brain, while the other two lines, which 
do not cross each other, are both muzzle lengths. In a plantigrade 
mammal, the nasal roof and the hard palate both project out in front 
of the brain case, and the angle between them is relatively slight. In 
man the growth rates evidently have fallen far below those for 
prognathous mammals; but the fact that both are morphologic muzzle 
lengths should speak for their closer correlative growth. (Indeed, 
the whole problem of correlative evolution of upper-face length and 
hard palate is still far from solved. The quantitative behavior of 
these two dimensions, and their relation to a prechordal brain-base, 
compared, e.g. in horses, dogs, lemurs, spider and howler monkeys, 
baboons, gorillas, and man should be a worthy study.) 

Both the constants b and ¢ control the velocity. I have marked 
with a cross the points on the curves where b becomes larger than 


auc  . On one of the curves, this never happens. 


From the velocity we derive the acceleration. We have, acceleration: 
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dy _  —-4343 ¢ 
dt® t? 
Accelerations 
B-S —I.51 
f 
S-N —5.41 
f 
N-NS —3.13 
P 
NS-PNS —2.58 
Pe 





Only the constant ¢ is involved in acceleration. The curves would not 
cross each other. By age 3 or so, the acceleration is obviously 
approaching very close to 0, but without ever reaching it mathematically. 
The flatness of an exponential or a logarithmic curve at certain values 
of x and y is what may give a spurious impression of constancy. 
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Fic. 4. REGRESSION OF THE GROWTH OF THE NASION-NASOSPINALE LENGTH 
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Recapitulating, the growth pattern of S-N starts with a high value 
at aet. 6 months; it rises at first more steeply, but levels off more 
rapidly than other curves (Fig. 2); the velocities are momentarily 
almost equal at about age 24-31%, depending upon the curves con- 
sidered; but the decelerations distinctly are not. For instance, after 
this time period the velocity of N-NS is greater than that of S-N; 
hence the face length gains notably over length of pre-chordal brain 
case. But there has been no disturbance in the formulations of the 
respective curves. 


II 


We may next inquire into the nature of the relationship of one 
growth curve to another. Will their coordinate plotting yield a straight 
line? Adopting or adapting Brodie’s scheme of using S-N as a refer- 
ence line, we submit Fig. 4, where N-NS is plotted against S-N. This 
obviously is not a straight line. It negates any notion of universal 
constancy in relative growth in man. But we shall not generalize 
beyond this point. Only a large number of cases, of which the 
present one is a sample, would justify the assertion, no matter how 
probable it might seem already, that all ratios behave after the same 
general pattern. 

But, for the present curve, the formula y = ae* fits admirably. 
In Fig. 4, I have drawn it according to the values from that formula, 

, . ¥ 4.528 + .383 t + 7.216 log ¢ 
and again according to the ratio — = . 
* .53 — .1333 ¢ + 12.47 log t 
The results, it will be seen, have been identical. The pertinent data 
are given in Table 2. Again we can obtain velocity and the accelera- 
tion of N-NS (=y) with respect to S-N (=*). We have 





Regression of y on + y = ae* 4.4833 «1102 

Velocity oa = ab &* 494 €1202s 

Acceleration ay = ab? 0545 € 1102s 
dx? ; 


Obviously, since the equations are transcendental, the values cannot 
be constants. Instead, as # increases, y increases exponentially. It 
must be the “flatness” of such a curve at the higher values of x and y, 
and the contrast in its sloping at these to the more gradual sloping 
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TABLE 2 
N-NS as y referred to S-N as * 

Formula: y = ae**. Empirical and calculated values of y. 
EMPIRICAL * EMPIRICAL y CALCULATED y 
(mm.) (mm.) (mm.) 

o 4.75 4.48 
3.0 6.75 6.24 
4.5 7.12 7.36 
6.25 9.25 8.92 
7.5 10.75 10.24 
8.75 11.50 11.73 
8.75 12.00 11.73 
9.75 13.25 13.11 
10.25 14.00 13.86 
11.00 15.00 15.06 
11.75 15.25 16.34 
12.5 17.00 17.73 
13.5 18.50 19.80 
13.5 19.35 19.80 
Yo = 50 mm. Yo = 25 mm. Yo == 25 mm. 





for low values of x and y, that have led to notions of “constancy” at 
the higher values and the belief that there is a change-over from some 
other pattern at an earlier age. It should be obvious, however, that 
such notions are ill-founded. But would that we had a hundred 
times the data Dr. Brodie has supplied! 


Ill 


Now as to the patterns of an individual, and his relations to the 
means of his group. With sufficient raw data, it were relatively simple 
to calculate the usual statistical constants; for example, we might then 
graph the curves of probable or standard error or those of standard 
deviation on each side of the curve of means; then trace an individual 
locus through the field and evaluate it. Studies in correlation coefficients 
would enrich our conceptions. But those things are not for the present. 

It is clear that no single measurement demands that at a given size 
or time some other one must be related to it by a certain ratio. There 
is no such high correlation, apparently, between cranial dimensions 
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of man. On the other hand, we never expect to see a human with a 
normal-sized brain case and a nose the length of a horse’s. And again, 
the errors of an individual with respect to his own mean tendency as 
it is graphed, are not necessarily due to faulty metric techniques. The 
irregularities may have biological foundations. 


TABLE 3 


Empirical and calculated data for No. 2005 


S-N as y plotted against ¢, in y = a+ bt + ¢ log t. N-NS as y plotted 
against S-N as x, in y= ae*. See Figs. 5 and 7. 








(S-N) =y (N-NS) =y 
y=at bt+clogt y= ae” 
Empir. Calc. Empir. Calc. 
(mm.) (mm.) (mm.) (mm. ) 
2.0 3.02 4.00 4.33 
5.0 4.81 5-75 5.99 
6.5 6.05 7.25 6.87 
7.5 7.91 8.50 7.86 
8.25 9.24 9.00 8.52 
9.5 10.28 9.75 9.76 
10.5 11.14 10.75 10.86 
11.0 11.88 11.75 11.46 
12.00 12.53 13.00 12.77 
13.0 13.12 13.75 14.24 
13.5 13.66 15.5 15.05 
14.25 14.59 15.5 16.32 
15.0 15.42 17.25 17.70 





Having so gone on record, we may be free to study curves of the 
mean tendencies of an individual. We select at random individual 
No. 2005. The growth of his line S-N over the period from 6 months 
to eight years has the value 

y = 2.94 + .077 t + 9.94 log t. 
Table 3 adduces the empirical and calculated values, the axes 
remaining as before: y, = 50 mm. (See also Fig. 6.) Then at the 
age 6 months, when the measurements began, this individual was some- 
what longer in this measurement than the mean of the group. The 
difference for the entire age-period studied is computed simply: 
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individual y : 2.94 + .077¢t + 9.94 log t 
— group mean Y : — ( .53 — .1333¢ + 12.47 log t) 
difference : 2.41 + .200t — 2.53 log t 


in favor of the individual. His growth velocity was somewhat less 
than that of the mean, however, during the period in question: 


5.41 
t 


d 
2 (group mean) — .1333 


_ 9 (individual mean)— (=. + .077 ) 





1.09 
t 





difference: — .200 


in favor of the group—until ~~ <b; thereafter the difference begins 


to favor the individual (see also Fig. 7). This occurs after t becomes 
5-45; that is, aet. ca. 2.7 years. 
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Fic. 5. Mean GrowTtTH TENDENCY OF THE NASION-SELLA LENGTH IN INDIVIDUAL 
No. 2005, CoMPARED WITH THaT oF His Group 
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5. 4 GROUP 
af N-S 
v-G - +3436 +d 
» 3 Grove: V cSbt — 1333 
{ #2005: w=4.32 + .077 
<p 
7. 
O 1 i i i i i i 1 
0 2 4y 6 8 10 72 14% 16 


Fic. 6. Vetociry or GrowtH oF NaAsIoN-SELLA LENGTH IN INDIVIDUAL No. 2005, 
CoMPARED WITH THaT oF His Group 


This behavior of the curves and the equations gives the spurious 
impression, if impression there is, that the individual has “picked up” 
over the group mean. Actually, however, there is no growth spurt 
at all; the loci have intersected—that is all. There is a similar behavior 
of loci in Fig. 3. 

But No. 2005 has a smaller deceleration than the group has. This 
is inherent in the values of the velocity equations. For the acceleration, 
we have 











d? — 5.41 
a (group mean) 34 
2 —_—— 
— 2 (individual) 43? 
difference : — — 


meaning that the acceleration is proceeding negatively more rapidly 
in the group than in the individual. 

Let us now relate the measurement N-NS of the individual No. 
2005 (we shall not linger to treat it to a parametric equation, as we 
have just done with S-N) to the measurement S-N by way of their 
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ratio or index, and compare with the group mean. Set N-NS = y, 
and S-N = x. We obtain 

















Group mean No. 2005 
ya Pod 4.4833 «™™ 3.4014 
(velocity) = ab«* 404 378seme 
ay j 2 be eee can 
— (acceleration) = ab*e 0545 € ostie 
J 7 
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S-N, mm 
Fic. 7. Recression or GrowtH or NasIon-NasosPINALE Upon NasIon-SELLA 
LeNcTH IN INpIvipDUAL No. 2005, CoMPARED TO THAT or Hts Group 


The curves for y = ae?” are plotted comparatively in Fig. 7. It 
will be seen that, in the growth of No. 2005, whenever the mean 
growth tendency of his S-N length equaled that of the group mean, 
his N-NS length was less; or vice versa. But this graph is independ- 
ent of time. Since, however, the parameter time was furnished in 
the original data, we may superimpose the time-scales for both curves. 
The numbers running along the curve represent time in units of 6 
months; the contemporaries are joined by the short ladder-rungs. 
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These rungs rotate to a steeper slope as development of the comparates 
progresses: the group mean always has a longer face per N-S line 
than No. 2005 has; yet No. 2005 tended to catch up on the group, with- 
out attaining it. We keep in mind that the individual curve is a 
smoothed one; and we shall not attempt to account for deviations from it. 
It now becomes possible to calculate a ratio between the two 

curves; also between their velocities and accelerations. Since the 
logarithm of a quotient equals the logarithm of the dividend minus 
that of the divisor, we take 

Y (group mean) _ 
y (individual mean) — 

(logs. 4.4833 + log 10°78") — (log,, 3.4914 + 10°47) ; 

ie. (.6517 + .0478% — .543 — .047%) = .1047 + .0008-. 


Therefore, - = 1.2726 XK 10-0082 or 1.2726 «01842 ; 





logo 


: y_ _.785 785 
or, inverted, y = yooisae ©T [5.00082 ” 





In like manner, the ratio of the velocities VY: y is 1.3046 «90184; that of 
the accelerations is 1.0313 «1842, 

These ratios, we note again, say nothing about the time at which 
the differences are occurring; they merely compare, in an individual 
and his group, the behavior of one variable y (the N-NS length) 
with that of another, + (the S-N length) .? 

As a theoretical matter, these calculations indicate what might be 
done with, say, Neanderthal man and Homo sapiens, if only we had 
the raw data. As for Homo sapiens himself, all we lack is the proper 
quantity of raw data that really exist for the gathering, to make 
possible intersexual and interracial comparisons. 

The last adjective compels a further word. Anthropologists often 
have compared groups of humans for the sake of ascertaining their 
possible ancestral relationships, on the basis of adult male specimens 
alone; the reason being, aside from the nature of the material at 
hand, that the adult male climaxes the differentiation of the groups, 


*There should be no confusion on the score of the #’s and y's. Naturally, 
no matter what comparates we may be dealing with at the moment, that assigned 
to the ordinate has been called y; that to the abscissa has been called «x, unless a 
dimension was being referred to time, when it has been called ¢ — the convention 
of parametric equations of the calculus. 
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and is therefore somatoscopically or cranioscopically more easily dis- 
tinctive than the female. The writer wishes to go on record as pre- 
ferring that we should think of both sexes, in their adult condition 
at least, as quasi-end-products of quantitatively determinable growth- 
rates. An index is not enough. It has been reached by a certain 
road. That road may be different—the quantitative values of the 
equations that express it—from the one followed by another type 
of human who has achieved a closely similar indicial value. In such 
a conception, both sexes are equally important for diagnostics and 
equally usable. Immature material, instead of being shunned, is 
perhaps even more important than adult, since it is necessary for 
defining the curves of growth. Perhaps some of us anthropologists 
should invert our sense of values ... ? 


PART TWO 


I 


The inquiry shall now be pressed towards ascertaining the nature 
of the frequency distribution of the given population throughout the 
length of the growth period covered by the data. We need the standard 
deviation from the mean over the entire time-range. The case study 
shall be on the growth of the S-N dimension. We can safely assume 
that the distributions will be symmetrical about the mean. The true 
locus of the mean growth-tendency, ya) = .53 — -1333 ¢ + 12.47 log t, 
should be flanked on either side by the loci of yy.) and ¥y_ 4) 
which must likewise be logarithmic curves. 


It may be well to interject a note on the shape of the field we now study. Any 
statistician could point out that a graph of these lines implies that our field is no 
longer a plane, as heretofore, but a solid. The z-axis is normal to our plane, or 
sheet of paper with its x- and y-axes, the frequencies pile up in the z-dimension, 
and every line we draw is the edge of a plane standing vertically on our sheet of 
paper. The path now taken by our data, that is, the loci of the points representing 
the individual growth patterns, summate in a long, mound-like figure resting on our 
paper (something the shape of that produced on a lawn by the tunneling of a mole) ; 
any cross section of this mound is the area defined by the frequency curve at the 
given moment of time. 


The first step is to obtain +o for the value of the mean (M]) at. 
every time interval ¢. This is easily done through standard procedure, 
and we obtain the results shown in Table 4. 








mt 
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TABLE 4 


Values of m (calculated), « and CV for growth of S-N dimension 








NO. OF TIME MEAN STANDARD COEFFICIENT OF 
SAMPLES (in 6 mos. (recal- DEVIATION VARIATION 
units) culated) 

N t M o CV 

19 I 49.96 1.86 3.72 

15 1.5 53.03 1.97 3.71 

II 2 54.54 2.40 4.40 

20 3 56.31 2.11 3.75 

20 4 57.62 2.56 4.44 

18 5 58.67 2.53 4-31 

19 6 58.88 2.04 4.99 

21 7 59.67 2.55 4.27 

20 8 60.31 2.77 4.59 

21 9 61.25 2.86 4.67 

19 10 61.85 2.81 4.54 

21 12 62.64 3.05 4.88 

21 14 63.57 3.14 4.95 





Of course, with such small values of N, the standard errors will 
be high. But cur discussion is perforce exploratory; it cannot be 
otherwise. Nevertheless, the methodology should demonstrate that the 
machinery is available whenever there is grist. 

These values of o yield the equations (with y, taken always at 
50 mm.) : 

Yu+o) = 2:57 + .0166t + 11.95 log t 

¥u—o) = — 1-213 — .0701 t + 10.74 log t. 
The means given by Brodie’s original tables were slightly rounded; 
but my recalculations in the table above do not materially effect the 
equation of the means; so the formula already given as yy) = .53 
— .1333 t + 12.47 log t can be used to obtain the values of + o and 
—o. By proper subtractions we get 


V4 g) = 2:04 + .15 t — .52 log t 
V/— 9) = 1-76 — .0632 t + 1.73 log t. 


These values are not satisfactory. We shall attempt a closer 
approximation farther along. The discrepancy between + o and 
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— «comes from our having had to use means of high error and small 
value of N. 

Fig. 8 nevertheless plots the curves, and adds the behavior of certain 
individuals; but it seems supererogatory to calculate their smoothed- 
curve tendencies and relate them to o and M. The technique for doing 
it is now obvious. 

Some of the aberrant character of these lines may of course be 
due to inaccuracies in obtaining the raw data (they were obviously 
delicate to secure); on the other hand, it is fair to assume that the 
growths did follow some such odd courses. Thus, No. 2173 starts, 
at age 6 months, exactly on the line of means (50 mm., where y = 0) ; 
for a year and a half he keeps pretty well on that line; then he shoots 
suddenly up and beyond (M + co); he thereupon seems to rest; even 
a diminution is registered; thereafter he again hovers close to the 
mean. His total tendency is almost tantamount to the mean. No. 
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2027 starts below the mean yet well above M — a, rises rapidly, 
and stays far above M + o. No. 2078 also starts between M and 
M — a, then drops below M — o and stays there. 

Whatever may be the explanation, it appears that each individual 
has a rather well-defined mean tendency of his own—which is com- 
pensated at a later period, if at an earlier period there has been a 
deviation. 


II 


It is to be expected that the standard deviation shall increase 
as the mean rises. But what about the variation coefficient? Is it a 
constant or a variable? That is, do these individuals, as they grow 
older, show a group tendency to become a more varied group, or is the 
group tendency to vary as well defined quantitatively at an earlier 
age as ata later? This point has considerable biological interest. 
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Fic. 10. Tue S-N Dimension. INCREASE OF THE VARIATION COEFFICIENT IN TIME 





Let us check it in two ways: by plotting o against M ; by plotting 
CV against t (see Figs. 9 and 10). 

Again the paucity of our universe renders the routine determination 
of a line and its equation pedantic. Instead, I have merely drawn the 
curves by inspection, and then calculated their values and checked them 
against the empirical data. The line of Fig. 9 fits well the formula 

y = 1.85 «93% or y = 1.85 antilog,, .0172*.8 
Likewise, the curve through the field in Fig. 10 answers to the 
equation y = 3.64 + .o1 ¢ + .97 log ¢. In any case, the variation 
coefficient is not a constant, but increases slightly with age of the 
group. 

Should more raw data confirm this indication that o actually increases 
exponentially with the increase in the mean, or logarithmically with 
the increase in time, I think we should have here as significant a 
principle as any that this paper has sought to set forth. It should 
be as suggestive to the geneticist as to the anthropologist or the 
anatomist. It means that there would be an increasing tendency to 
vary as a population grows older, at least during these early years of 


* Average empirical ¢ = 2.582; average calculated from this formula = 2.591. 
We shall omit recording further check for the sake of brevity. 
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growth: the standard deviation is an increasing percentage of the mean, 
not a constant. This should also have evolutionary implications. 

Again the first and second derivatives, the velocities and the accelera- 
tions, are easily figured, if desired. 


III 


We revert to the matter of the equations for ++ and — o. Let us 
derive these quaztities this time strictly by use of curves and equations 
that have been smoothed. 

We now have an equation for the variability of the CV. Since 

_ MxXCV 

ce 100 
values of M yielded by the equation yiy¥) = .53 — .1333 t + 12.47 | 
log t. These o values will deliver equations for (M + ¢) and 
(M — oa) that are symmetrical about the curve of the mean. 

The formula yoy) = 3.64 + .o1 t + .97 log t is sufficiently accurate 
for use.* 

We now have 
Y (Mm +) = 2-3055 — -1255 t + 13.45 log ¢ 
Yom —o) = —1!-297 — -1441 # + 11.497 log ¢; 
also, by extracting (y;w) = .53 — .1333 t + 12.47 log t), we get 
Y (+) = 18355 + .008 ¢ + .98 log ¢ 
¥(— ¢) — 1.827 + .01 t + .973 log t; 
which (slide-rule) calculations are quite satisfactory. (Note that the 
value of o differs from that of CV only by a quantity in a : 3.64 — 
1.83 = 1.81.) The velocities and accelerations are given in Table 5. 

In passing from (M + a) to (M —), both the b— and the c— 
factors decrease. This should be borne in mind when analyzing growth 
curves of individuals: Does, for instance, the curve parallel more or 
less the (M)-curve ? Does the curve start above or below the (M)- 
curve and then cross it somewhere? 

In conclusion, may I simply add that only an extension of our data 
back to earlier periods and forward to later ones, will show us whether 


» we can calculate a theoretical set of o’s for the 


* Again to conserve space, let it suffice that the average of the empirical CV’s 
of Table 4 is 4.408; that of our theoretical CV’s from our formula is 4.375. 
This is tolerable under the circumstances. 
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Let us check it in two ways: by plotting o against M ; by plotting 
CV against t (see Figs. 9 and 10). 

Again the paucity of our universe renders the routine determination 
of a line and its equation pedantic. Instead, I have merely drawn the 
curves by inspection, and then calculated their values and checked them 
against the empirical data. The line of Fig. 9 fits well the formula 

y = 1.85 «6 or y = 1.85 antilog,, .o172%.° 
Likewise, the curve through the field in Fig. 10 answers to the 
equation y = 3.64 + .o1 t + .97 log ¢t. In any case, the variation 
coefficient is not a constant, but increases slightly with age of the 
group. 

Should more raw data confirm this indication that o actually increases 
exponentially with the increase in the mean, or logarithmically with 
the increase in time, I think we should have here as significant a 
principle as any that this paper has sought to set forth. It should 
be as suggestive to the geneticist as to the anthropologist or the 
anatomist. It means that there would be an increasing tendency to 
vary as a population grows older, at least during these early years of 


* Average empirical ¢ = 2.582; average calculated from this formula = 2.591. 
We shall omit recording further check for the sake of brevity. 
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growth: the standard deviation is an increasing percentage of the mean, 
not a constant. This should also have evolutionary implications. 

Again the first and second derivatives, the velocities and the accelera- 
tions, are easily figured, if desired. 


III 


We revert to the matter of the equations for + and — o. Let us 
derive these quantities this time strictly by use of curves and equations 
that have been smoothed. 

We now have an equation for the variability of the CV. Since 

_ MxCV 

as 100 
values of M yielded by the equation yy) = .53 — .1333 t + 12.47 
log t. These o values will deliver equations for (M + ¢) and 
(M — oc) that are symmetrical about the curve of the mean. 

The formula yey) = 3.64 + .o1 t + .97 log ¢ is sufficiently accurate 
for use.* 


, we can calculate a theoretical set of o’s for the 


We now have 
Y (Mm +0) = 2:3655 — -1255 t + 13.45 log t 
Yom —o) = —1-297 — -1441 t + 11.497 log ¢; 
also, by extracting (y;4) = .53 — -1333 ¢ + 12.47 log t), we get 
Y (46) = 18355 + .008 ¢t + .98 log ¢ 
¥(— 9) — 1-827 + .O1 t + .973 log t; 
which (slide-rule) calculations are quite satisfactory. (Note that the 
value of o differs from that of CV only by a quantity in a : 3.64 — 
1.83 = 1.81.) The velocities and accelerations are given in Table 5. 
In passing from (M + oc) to (M — 2), both the b— and the c— 
factors decrease. This should be borne in mind when analyzing growth 
curves of individuals: Does, for instance, the curve parallel more or 
less the (M)-curve ? Does the curve start above or below the (M)- 
curve and then cross it somewhere? 
In conclusion, may I simply add that only an extension of our data 
back to earlier periods and forward to later ones, will show us whether 


* Again to conserve space, let it suffice that the average of the empirical CV’s 
of Table 4 is 4.408; that of our theoretical CV’s from our formula is 4.375. 
This is tolerable under the circumstances. 
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TABLE 5 


Velocities and accelerations of the curves for (M + ¢), (M —o), 
(M), + o, and—o 
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or not we have merely been working with fragments of curves that 
actually are logistic. Such a discovery, however, would only extend, 
and not invalidate the present findings. 


SUMMARY 


It has been demonstrated that growth of the dimensions considered 
is logarithmic in time. 

When a certain measurement has been ratioed to another, the 
relative growth is exponential. But we are not ready to make this a 
generalization. We are satisfied, however, that only in exceptional 
cases—which nevertheless would still be consistent with the general- 
ization—should we expect any simple rectilinear ratio (of the type 
y = ax +b). The ratio between two dimensions is far more likely 
to alter curvilinearly. 

The logarithmic and exponential patterns herein adduced have been 
measured quantitatively; and their velocities and accelerations have 
been calculated. These quantities cannot become constants, but are 
variable and dependent functions. 

As a case-study, an individual has been subjected to the same 
process of analysis; and thereupon he has been compared quantitatively 
with the behavior of the means of his group. 

The curves and equations for the standard deviation have been 
formulated for the growth pattern of one measurement with respect 
to time ; ard the velocities and accelerations for the curves of (M + a), 
(M — a), + o and — a have been derived. 

The indication is that the variation coefficient is not constant over 
the age-period analyzed ; instead, it increases logarithmically with time ; 
or, the standard deviation increases exponentially against the mean. 

Nothing but lack of pertinent raw data prevents application of 
such analysis to sex and race, as well as species, comparisons. 
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AN EXTRAORDINARY CASE OF OBESITY AND 
A REVIEW OF SOME LESSER CASES 


BY DAVID P. WILLOUGHBY 








Scientific Illustrator in Vertebrate Paleontology, California Institute 
of Technology, Pasadena, California 


INTRODUCTION 


Sl undamental truism of Nature is that every living organism, 
fy whether animal or plant, must, because of a uniqueness of 
inheritance and environment, be more or less different from 
eS all others of its kind. Naturally, this tendency to individual 
variation gives rise to extremes, and extremes of anything are always 
interesting. Especially is this true of variations in the human form. 
Hence the perennial interest by everyone in giants, dwarfs, circus fat 
people, and other fellow-citizens who happen to be the exceptions of a 
capricious Mother Nature. 

The particular extreme to be discussed in this paper is obesity — 
by which is here meant bodily fatness of such pronounced degree that 
it puts one in the “circus fat people” class. In citing a number of 
individuals possessed of such extreme corpulency, the writer will first 
review some of the outstanding cases of the past, and will then describe 
in detail a young woman of today who is probably “the fattest of them 
all”. 





NOTEWORTHY INSTANCES OF FATNESS 


Although countless cases of extreme obesity have occurred, and 
continue to occur, a survey of the medical and historical literature of 
the subject reveals fewer than twenty instances—even when unauthen- 
ticated ones are included—in which the person weighed 700 pounds or 
more. These previous instances, in ascending order of weight, are as 
follows: 

C. F. Titman, of Philadelphia, weighed 700 pounds at the age of 
36, about 1925. Granville W. Hall, of Pocomoke City, Maryland, 
weighed 700 pounds at the time of his death at the age of 37, in 1938. 
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Gould and Pyle, in their work, Anomalies and Curiosities of Medicine 
(1), mention a woman who died at the age of 25, weighing 700 pounds. 
Joseph Raggio, of Philadelphia, weighed 701 pounds at the age of 27, 
in 1933. William Campbell, of Newcastle-on-Tyne, England, weighed 
728 pounds at the age of 22, in 1878. Ali Zadina, of Constantinople, 
Turkey, weighed 732 pounds at the age of 29, in 1929. That most 
famous of all fat men, Daniel Lambert, of Leicester, England, weighed 
739 pounds at the age of 39, in 1809. T. A. Valenzuela, a Mexican, 
known in show circles as “Prince Val” and “Tom Ton”, weighed 745 
pounds at the age of 29, in 1924; at the time of his death, some years 
later, he weighed about 850 pounds. Mrs. Gertrude Karns, of 
Shreveport, Louisiana, weighed 745 pounds at the age of 28, in 1936. 
Rose Nanez, 23 years of age, in 1938, was reputed to have weighed 
756 pounds. Gould and Pyle report a case from the French of a person 
who weighed 800 pounds. David Maquire, of Kenosha, Wisconsin, 
weighed 810 pounds (about 1935). Again quoting Gould and Pyle, 
mention is made of a colored woman who died near Baltimore, in 1888, 
weighing 850 pounds. Finally, there is the case of Miles Darden, 
probably the largest person who ever lived, who was born in North 
Carolina in 1798, and who died in Henderson County, Tennessee, in 
1857, weighing a little over 1000 pounds! 

Now, for the introduction of our present subject, Mrs. Ruth G. 
Pontico,! of Tampa, Florida (see Plate). Mrs. Pontico, who has 
been most kind and codperative in supplying the details of her physical 
history, and who has graciously consented to this publication of the 
same, on April 10, 1939, at the age of 35 years, weighed 772% pounds. 
Thus she has been surpassed in weight probably by not more than 
five persons, only one of whom was a woman. But in the scientific 
appraisement of obesity—that is, the relative degree of fatness—height 
as well as weight must be taken into account, so that the idea conveyed 
is that of relative girth rather than total volume. 


*It is with regret that we must announce that after this article had been 
written and set-up, word came that Mrs. Pontico had died, on November 29 last, 
at a hospital in Tampa, after having failed to recover from an operation for the 
removal of a fatty tumor from her left thigh. The formal cause of death was 
listed as cardiac failure. Her publicized weight just before her death was “815” 
pounds, and it is probable that her actual, net weight was as much as 800 
pounds.—D.P.W. 
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THE INDEXING OF BODY BUILD 


Perhaps the best way of expressing the relative fatness or leanness 
of a person is to relate the general width or girth of the body to the 
height. Where the girth measurements are unknown, an approxi- 
mation of their average or general value may be arrived at by taking 
the square root of the weight per inch of height. This may then be 
converted into relative girth by dividing by the height. The resultant 
amount, when multiplied by 44 for men or 46 for women, gives an 
index figure of 1.00 for a person who is of perfect medium size (girth) 
for his or her height. In applying the index to obviously overweight 
persons, it may fittingly be termed “Index of Relative Obesity”.? 

In Mrs. Pontico, who is only 5 feet 5% inches (or 65% inches) 
in height, this relative obesity index is 2.41, which means that her 
girth, breadth, and anteroposterior depth measurments, in general, are 
2.41 times as great as those of a medium-sized, properly-proportioned 
young woman of the same height. This is shown in detail by the 
separate ratios in the right-hand column of Table 1. Now, let us 
see how some of our other listed subjects, of known height, fare 
under this indexing. 


*When the index is over 1.15 male or over 1.11 female, an overweight or 
obese condition can usually be assumed. In extremely thick-framed, muscular 
individuals, however, the index may be as high as 1.20 male or 1.16 female 
without superfluous adiposity being present. Contrariwise, in extremely slender- 
framed individuals, the index may be as low as .80 male or .84 female without 
the person necessarily being “underweight”. 

Expressed as a formula, the Index of Body Build (relative girth or breadth) 




















equals : 
ee (pounds ) ; 
: look 44 male; 
—— —_ my x 46 female. 
Height (inches) 
In metric units it is: 
| Weight (kg.) 
N Height (cm. 2.65 male; 
2.77 female. 


Height (cm.) 


The reason for the difference in the above divisors is that, for a given stature, 
the perfectly-proportioned man is about 4.5 per cent greater in girth and breadth, 
generally, than the perfectly-proportioned woman. Accordingly, to yield in the 
individual case an index proportionate to the differing girth/height standard in 
the two sexes, the divisor must differ by 4.5 per cent. 











VIEWS OF THE LATE Mrs. Rutu G. Pontico SHOwING Fat DISTRIBUTION 
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Miles Darden, whose weight was over 1000 pounds, had an index 
of only 1.65, since he was a giant in height as well as in bulk, standing 
7 feet 6 inches. To have been as large in girth proportionately to his 
height as Mrs. Pontico, he would have had to weigh the incredible 
amount of 2000 pounds! Or, to have been equivalently bulky at his 
weight of 1000 or so pounds, his height would have had to be not more 
than an even six feet. 

In William Campbell, whose weight was 728 pounds and height 6 
feet 3 inches, the index is 1.83. In Daniel Lambert, who was 739 
pounds and 5 feet 11 inches, the index is 2.00. In T. A. Valenzuela, 
who was the same height as Lambert, it is from 2.01 to 2.14, depending 
on the increase in his weight from 745 pounds to possibly 850. In 
Joseph Raggio, who was 701 pounds and 5 feet 8 inches, the index is 
2.08. In Granville Hall, who was 700 pounds and only 5 feet 5 inches, 
the index is 2.22. 

Thus, in relation to stature, it would appear that Mrs. Pontico has 
greater bulk and weight (and implied larger girth measurements) 
than any other person, male or female, of whom the stature as well 
as the weight has been recorded. Her only close competitor in this 
respect is, possibly, the colored woman, quoted by Gould and Pyle, as 
having weighed 850 pounds. This subject would have had to be no 
greater in height, however, than 5 feet 7% inches in order to have 
been as bulky, proportionately, as Mrs. Pontico. 

In view of these extremely-obese individuals and their relative- 
girth indices, it is perhaps safe to say that an index of 2.35 male or 
2.46 female would represent the maximum possible obeseness, or 
“bulkiness”, relative to height. Of course, the relating of girth (or 
horizontal breadth or depth) to height can be done in various ways, 
either by using a direct girth measurement or measurements, or by 
deducing the general girth from the square root of the weight per 
unit of height, as herein formulated. 

Various authors have, in the aggregate, introduced a great variety 
of indices of body-build, each designed for a particular purpose but 
some of which are unnecessarily complex and unwieldy. Hence the 
presentation and use in this paper of the easy-to-comprehend, yet 
appropriate and accurate index of body build, previously described. 


MRS. PONTICO’S PHYSIQUE AND MEASUREMENTS 


Now, to tell of our present subject’s unique physical makeup, and of 
how her life is necessarily modified to conform with it. Her occupation, 











170 HUMAN BIOLOGY 


naturally, is professional “fat lady”; and in this profession she has 
exhibited for the last several years with the Royal American Shows, 
a traveling carnival that tours each season over most of the eastern, 
southern, and mid-western states. 

Like most extremely fat individuals, Mrs. Pontico was “always 
that way”, and even at the early age of ten years tipped the scales at 
300 pounds. Her weight at birth was 16 pounds, and at one year 50 
pounds—each being more than double the weight of the average child 
of that age. Her tendency to huge size was inherited from the maternal 


TABLE 1 


Comparative bodily measurements of Mrs. Ruth Pontico (A) and 
average-sized woman of the same stature (B) 








MEASUREMENT A B Sol 
B 
ied a etvahda staundiaasihes 772.5 lbs. (350.4 kg.) 132lbs. (60.2kg.) 
Inches Centimeters Inches Centimeters 
Height, standing ........... 65.5 (166.4) 65.5 (166.4) 
SE EE voices os ceees 36.5 ( 92.7) 34.4 ( 87.4) 
Span, or arm stretch...... 66.0 (167.7) 65.5 (166.4) aoe 
re Peter 24.0 ( 61.0) 12.9 ( 32.8) 1.86 
upper arm (flexed), right 31.5 ( 80.0) 11.4 ( 29.0) 2.76 
upper arm (flexed), left 34.5 ( 87.6) 11.2 ( 28.5) 3.08 
upper arm (straight), right 30.0 ( 76.2) 10.4 ( 26.5) 2.88 
upper arm (straight), left 34.0 ( 86.4) 10.2 ( 25.9) 3.33 
 ,. 18.75 ( 47.6) 9.8 ( 25.0) 1.90 
ree 19.0 ( 48.3) 9.6 ( 24.5) 1.97 
ST eer 10.25 ( 26.0) 6.3 ( 16.0) 1.63 
re 10.0 ( 25.4) 6.2 ( 15.8) 1.61 
chest, at armpits (passive) 81.5 (207.0) 34.0 ( 86.5) 2.39 
RR Pe ey oer 76.5 (194.3) 26.6 ( 67.6) 2.87 
hips (and, in A, abdomen) 91.0 (231.1) 38.2 ( 97.1) 2.38 
Ser rere 49.0 (124.5) 22.4 ( 57.0) 2.18 
IEE «og Gu Gkehna bis 4:0 5 47.5 (120.7) 22.4 ( 57.0) 2.12 
I a a wie wen 6 37.0 ( 94.0) 14.4 ( 36.7) 2.56 
I fe an ny d 34.5 ( 87.6) 14.4 ( 36.7 2.39 
EE, vo vacua one ks.6 29.75 ( 75.6) 13.9 ( 35.3) 2.14 
ME oe cence icaa cede 20.5 ( 74.9) 13.9 ( 35.3) 2.13 
MEER? Due chaaccede's 14.5 ( 36.8) 8.5 ( 21.7) 1.70 
OE oak aeiig ek 14.2 ( 36.2) 8.5 ( 21.7) 1.67 
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side of her family especially, as her mother, who was also a professional 
fat lady, weighed at her heaviest over 720 pounds and was six feet 
tall. Her father, too, while light by comparison, was actually a large 
man, being about six feet in height and weighing over 250 pounds. 
Mrs. Pontico, although her married name is Italian, is predominantly 
of American ancestry, her parents, grandparents, and great grandparents 
all having been born in or near the state of Indiana. It was there, too, 
that she was born, on February 8, 1904. Her bodily measurements on 
April 10, 1939, at the age of 35, are given in the first and second 
columns of Table 1. For comparison, in the third and fourth columns, 
are the measurements of a perfectly-proportioned young woman of 
medium build, of the same stature. These “perfeet’”’ measurements are 
based on a previous thesis by the author (2). Lastly, in the right-hand 
column, are shown the ratios of each of Mrs. Pontico’s girth measure- 
ments to those of the control subject. Fig. 1, drawn to scale, gives a 
graphic representation of the measurements of these two individuals. 
It is hardly necessary to call attention to the hugeness of Mrs. 
Pontico’s proportions, as shown above. Since the size of a person’s 
girth measurements in general is governed by the amount the person 
weighs® in ratio to his or her height, it is probable that our subject, 
with a weight of 11.8 pounds for each inch of her height, has nearly, if 
not actually, as large girth measurements as anyone, man or woman, 
who ever lived. Even the gigantic Miles Darden is not quite her equal 
in this respect, for even if we credit him with a weight of 1020 pounds,* 
his great height of 90 inches would give him the slightly lesser weight 
per inch of height of 11.3 pounds. Of our other listed subjects, of 
known height, only one, the Mexican giant T. A. Valenzuela, surpasses 
Mrs. Pontico’s weight/height of 11.8 pounds. If Valenzuela, at the 
time of his death, actually weighed 850 pounds, his weight/height would 
have been 11.97 pounds. Another possible exception, again, is the 
Negro woman who allegedly weighed 850 pounds; but since her height 


* This is strictly true only if it be assumed that the specific gravity of the 
body is constant. Actually, however, this fluctuates among different individuals ; 
and there are other factors, such as the proportions (relative girths) of the body, 
comparative lengths of the trunk and extremities, and relative weights of the 
skeleton and soft tissues, all of which make it impossible to predict the exact 
volume (and hence, general girth) of an individual from his or her body weight. 

*His weight, in one account, is given as 1040 pounds, presumably in ordinary 
clothes. 
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was not recorded, there is no way of knowing what she weighed per 
inch of height. 

It may here be opportune to point out that the famous Daniel 
Lambert was credited on his tombstone with having had a measurement 
of 9 feet 4 inches (!) “round the body” and 3 feet 1 inch “round the 
leg” (calf). These, for Lambert’s weight per inch of height of 10.4 
pounds, are impossibly large measurements, since they surpass by a 
considerable margin those of Mrs. Pontico, who would be expected to 
have, from her 11.8-pound weight/height, girth measurements about 
six per cent larger generally than one of Lambert’s build. T. A. 
Valenzuela, who had the same height and (when he weighed 745 
pounds) approximately the same weight as Lambert, reasonably claimed 
a waist (or maximum body girth) of 89 inches; and his calves, as 
could be estimated from his photographs, were probably not more than 
28 inches in girth. Thus, Lambert’s alleged girth measurements appear 
to be in the same class as other fallacies of size, longevity, etc., which, 
often founded upon mere heresay, recollection, or misinterpretation, 
are handed down as facts by “historians” rather than first investigated by 
trained scientific observers in their special fields. 

Another point of interest in connection with the alleged weight of 
old-time fat persons is that, in a number of instances, their weight, being 
ascertained for the final time upon their burial, included the weight of 
their coffin! This circumstance, while usually explained in the original 
biographical account, was often overlooked in subsequent abstracts from 
it. The result was that the bodyweight of such coffined persons was 
commonly overstated by 100 pounds or more! 

Such consideration should only strengthen the position of Mrs. 
Pontico as an example of “weight”, and increase the value and depend- 
ability of the accurately-taken, living measurements of her presented 
here. 


MRS. PONTICO’S DAILY LIFE 


In respect to Mrs. Pontico’s extreme size, the question arises: “How does 
she manage to get around”? Her physical activity is naturally somewhat restricted. 
In 1935, she had pneumonia, during which she lost some 200 pounds in weight. 
The redistribution of weight attendant to this loss put a strain on her spine; and 
a year of complete rest was necessary for her health and the 200 pounds to be 
regained. The spine, however, remained in a weakened condition, and she now 
does no more walking than is necessary. Nevertheless, at her home in Florida, 
she manages every few days to get around the extensive grounds, by walking 
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a bit and then resting. She even climbs the stairs to the second floor of her 
home once or twice a day—and the stairs are of the usual height, not specially 
reduced. 

The surprising thing is that anyone her size should be able to get about at all, 
since every movement, considering the weight of the body and limbs, becomes 
veritably a feat of strength. In all probability, duly granting that most of her 
weight consists of fat, the muscles underlying that fat must be very much 
stronger than those of the average woman. 

As for procuring clothes, hats, shoes, and other wearing apparel ready-made, 
Mrs. Pontico finds that it is simply out of the question. The largest women’s 
hat size made is for a head measuring 25% inches in girth, and our subject’s 
head is slightly larger than that. The size of gloves ample to accomodate her 
well-padded hands is indeterminate, since the largest size handled in stores is size 8, 
and that is not large enough. Her foot length is size 5% (or about 244 mm., 
weighted), but because of the extreme width of her feet (about 102 mm.), she 
must buy shoes of excessive length in order to get the necessary width. The size 
she now wears is 8% in EEE width; yet even this size, while much too long, is 
hardly of sufficient width. She says she has had shoes made to order, but never 
found them satisfactory either, for various reasons. 

While one might reasonably suppose the amount of food consumed by our 
subject to be enormous, actually it is only about one-half again the amount an 
ordinary person eats. Therefore, in proportion to body weight, she consumes 
only about one-third as much as an average-sized person. Her hours of sleep, 
too, are about the same as those of most people. When on tour, however, she 
necessarily retires quite late, being on exhibition each day from early afternoon 
until midnight. Show season, as usual, is from spring until fall. 


CAUSE OF EXTREME OBESITY 


A most pertinent question, of course, is what causes such extreme 
obesity as that possessed by Mrs. Pontico and other professional fat 
people. A generation ago, before medical science had really explored 
the problem, it was thought that most if not all overweight persons 
were simply victims of that common combination—overeating and lack 
of exercise. Today, however, it is known that while many ordinary 
cases of overweight may be due to this cause, the really extreme cases— 
those, say, in which the individual weighs 300 pounds or more—are 
due primarily to a disturbance of the balance between fat absorption and 
fat storage. This imbalance, in turn, has until recently been attributed 
almost entirely to a faulty working of the glandular system—especially 
to that small but important part containing the pituitary gland. 

It is true that certain cases of “pituitary obesity” may result from 
injuries to the brain, either following a basal fracture or in the course 
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of a growing brain tumor in or near the pituitary. However, prominent 
endocrinologists who have long studied the problem feel that the cause 
of most obesity—even such extreme cases as the circus fat ladies—is to 
be found, not directly in the glandular system, but rather in those parts 
of the metabolic apparatus itself which have to do with the stimulation 
of appetite and the absorption of fat-forming food elements. 

Then, of course, there are hereditary as well as constitutional 
factors; and many a child is or becomes fat and overweight simply as 
a result of his parents and grandparents having been the same way. In 
such cases the factor inherited would appear to be a metabolism that was 
unusually efficient in the producing and storing of fat from the 
assimilated materials. Dr. Charles B. Davenport (3), in an extensive 
study of the hereditary factors of body-build, found among other things 
that “the offspring of two fleshy parents are twice as variable (in build) 
as those of slender parents”. Thus, one possibility in a child coming 
from heavy-built parents is that the child may grow to be even fatter 
and heavier than either of its parents. 

In the case of Mrs. Pontico it is evident that every possible fat- 
favoring factor must have combined to produce her unique bulkiness 
of figure. First, both her parents were large and fat—her mother 
extremely so—and this tendency to obesity they transmitted, intensified, 
to their daughter. Second, it is probable that our subject, from the 
time she was born, had an exceptionally large appetite and likewise 
a constitution (metabolism) that was abnormally efficient in producing 
and storing fat. Of her, indeed, it might appropriately be said, “Every- 
thing she eats turns to fat”. 

We have mentioned previously that, in proportion to body weight, 
Mrs. Pontico consumes only about one-third as much food as an 
average-sized person. But this is a misleading comparison. It should 
be remembered that our subject’s food intake cshou!d not be based on 
her weight, since by far the greater part of this is fat, and fat needs 
no food for its maintenance! Therefore, if she would cut her present 
food consumption in half and “live off her fat”, it is possible (though 
by no means certain) that she would lose weight. However, to lose 
much weight, even if this could be accomplished, would be inimical to 
her professional standing, since her fame and livelihood depend on her 
keeping as fat as possible. 
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SUMMARY 


The fourfold purpose of this paper is (1) to bring together and 
review some of the more remarkable recorded cases of human obesity ; 
(2) to select from these cases the individual extreme; (3) to present a 
formula or “index of relative obesity” whereby this and other individuals 
may be rated; and (4) to cite the bodily measurements and general 
physical history of the most obese person thus determined. The main 
features and findings of the study are as follows: 

1. In a survey of the medical, historical, and journalistic literature 
on extraordinary instances of obesity, the author found only 16 cases 
in which the person weighed 700 pounds (317 kg.) or more. Of these 
cases, 10 were men and 6 were women. The heaviest man weighed 
more than 1000 pounds (454 kg.) ; the heaviest woman reputedly 850 
pounds (386 kg.). 

2. In the scientific classification of obesity—that is, the relative 
degree of fatness — height as well a8 weight must be taken into account, 
so that the classificatory index shall express the general width or girth 
of the body relative to the height. An index of this kind, for expressing 
in comparable units the body build of any person, whether fat, thin, or 
any degree between, is herein presented and described. 

3. Judged by the latter index, the fattest human being known at the 
present time, and possibly of all time, is our subject who weighs 772% 
pounds (350.4 kg.) at a stature of only 5 feet 534 inches (166.4 cm.). 
This ratio of weight to height endows Mrs. Pontico with girth measure- 
ments which, in general, are 2.41 times as great as those of a woman of 
medium build of the same height. In none of the other 15 listed 
subjects, of known height here studied, is the “index of relative obesity” 
higher than 2.22. 

4. Details of Mrs. Pontico’s physical history and problems of her 
daily life are presented, as interesting addenda to the list of her bodily 
measurements. A brief commentary on the hereditary, constitutional, 
and pathologic causes of extreme overweight is also given. 

5. From an anthropometric study of Mrs. Pontico and other persons 
of extreme fatness, it may be inferred that an index of 2.35 male or 
2.46 female, derived by the author’s formula, would represent the 
maximum possible obeseness, or bulkiness, relative to height. 
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AMERICAN INDIAN CRANIA WITH 
LOW VAULTS 
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j= )SPITE the publication of a considerable amount of 
j craniometric data on the Indians of North America, there 
yi) have been relatively few attempts at syntheses. The 
== earlier investigators contented themselves in searching for 
characteristics common to all American Indians and noting considerable 
differences between tribes and larger ethnic groups. Both Morton 
(1839) and Meigs (1866) indicated that there were low-vaulted skulls 
among the Dakota and some other tribes, but because of the smallness 
of their samples were not able to draw broader conclusions concerning 
the distribution of this trait. Roland B. Dixon (1923) in The Racial 
History of Man attempted a synthesis in which he utilized vault height 
(length-height index) in the differentiation of his types, and indicated 
its distribution over the continent. He divided his crania into high- 
and low-vaulted ones, assuming the intermediate forms to be blends 
of the extreme forms, and separated all of his material into eight 
arbitrary types on the basis of two classes each of the length-breadth, 
length-height, and nasal indices. But, as a whole, it may be said 
that Dixon considered head height of but minor importance—disregard- 
ing it in his distribution maps in which he, for example, combined 
the two long-headed and broad-nosed types—and left many of his 
contentions unsupported by metrical data. Stewart (1940) points out 
in addition that in basing his type classification on both crania and 
data on the living, Dixon neglected most of the evidence derived from 
measurements of the height of the braincase, favoring the measure- 
ments on the living. This was partly due to the fact that in the 
living there is no measurement comparable to basion-bregma height. 
With the publication of the Catalogue of Human Crania... (1924, 
1927, 1931, and 1940) Hrdlitka presented a clearer picture of the 
types of American Indians and the distribution of low-vaulted groups. 
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Although the pooling of some of these groups was on the basis of 
similarity of type, disregarding archaeological and time elements, the 
results in many instances turned out about the same as when these 
factors have been taken into consideration. Thus when all the crania 
from one of the archaeological horizons in Illinois were separated 
from another in the same locality, the later one yielded only skulls 
of his Algonkin type which metrically and morphologically checked 
closely with some of his groupings by type and state. In addition to 
giving the basion-bregma height, Hrdlicka employed the mean height 
index, 100 H/(L+8B/2), in preference to the length-height and 
breadth-height indices in the description of the height of the braincase. 
Recently Stewart (1940) summarized these and other data on relative 
head height of American Indian groups, presenting the results in a 
table and a distribution map. By dividing the list of mean height 
index values for twenty-nine American Indian series, arranged in 
descending order, into two groups Stewart presented supporting 
evidence for Hrdlicka’s separation of some of the low-vaulted 
Athapascan, Siouan, Caddoan, and Shoshonean groups. 

Attention should be called here to the fact that on the basis of 
this division of the mean height index alone the intermediate values 
for the Huron series disappears in the eastern high-vaulted group, 
and a number of low values, as those of various series from southern 
California, group themselves with those of the northern Plains tribes 
which represent a different type altogether. In the latter respect the 
distribution map, though correct as to the index, gives an erroneous 
impression as far as continuity of type is concerned. 

During my stay at the U. S. National Museum, while describing 
a number of Fort Ancient Aspect series, the question of possible 
Siouan affiliations of one or all these series arose, and I became 
interested in the morphological characters that differentiate various 
Siouan-speaking groups from their neighbors. In this investigation 
I noticed that not all low-vaulted crania exhibit low basion-bregma 
values for the same reasons, and decided to attempt a metrical analysis 
of this dimension into its components in order to determine just what 
constitutes a low or a high vault in a number of representative American 
Indian series. The results of this study present data, whic, it is 
believed, can be utilized for a future synthesis. 

There are four possible explanations for a low basion-bregma 
height: (1) that we are dealing with a small skull, and therefore not 
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with a relatively low skull at all; (2) a skull with a truly low vault— 
a skull in which the upper component of the height is short; (3) a 
skull with a flat base;' and (4) a skull exhibiting a combination of 
low vault and flat base. This, of course, disregards variations in 
position of the anterior edge of the foramen magnum where basion 
is located, but this difference is rarely more than 3 mm. either way 
of a plane through basion and two points on the surface of the 
occipital bone laterally to the occipital condyles. 

In order to express these differences in the components of vault 
height metrically, I worked from the individual median sagittal contours 
on which the two superimposed poria and the left orbitale were marked 
so that the ear-eye plane could be indicated. The ear-eye plane cuts 
the basion-bregma height into a long upper and a short lower segment, 
roughly separating the vault from the base. This is indicated in Fig. 
1, which shows a San Carlos Apache skull in which the lower segment 
is short and a Fort Ancient Aspect skull in which it is relatively long. 
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Fic. 1. Meprtan Sacrtrat Contours oF A SAN Cartos APACHE SKULL (USNM 
228,362) in Wuicu THE Lower SEGMENT OF THE BASION-BREGMA 
Hercut Is SHort AND A Fort Ancient Aspect SKULL 
(BLM 1) 1n Wuics Tuts Secment Is Lone 

The measuring points — basion (ba), bregma (b), orbitale (orb), porion (po), 
and projected porion (ppo) — are located on the first, and the measurements — 
basion-bregma height (H) and basion-projected porion height (BPH) — on the 
second diagram. 


* That the declination of the pars basilaris differs is well known and Oetteking 
(1924, 1930) examined a San Miguel Island and a number of Northwest Coast series 
for this difference. The basion-projected porion distance, taken up below, indicates 
approximately the same condition as the angular measurement, except that it has the 
advantage that it can be expressed as part of the total vault height in the index of 
flatness of the cranial base. 
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For convenience the basion-bregma height is designated H and the 
basion-projected porion height BPH in the following tables. The index, 
the product of dividing the lower component by the total basion- 
bregma height, which can be called the index flatness of the cranial 
base, is designated by 100 BPH/H. When the means for these three 
values of a certain series are placed side by side one can get a fair 
idea of the absolute and relative component values of the basion- 
bregma height. 

The groups selected to illustrate differences in the basion-bregma 
height are seven series of male crania from various parts of the 


TABLE 1 


Aleut, adult, male, 24, U.S.N.M. Collections 








CAT. NO. H BPH 100 BPH/H 
17,479 130 19 14.62 
17,485 128 13 10.16 

225,266 127 20 15.75 

242,848 129 19 14.73 

242,849 129 23 17.83 

242,863 124 19 15.32 

242,868 121 15 12.40 

242,869 131 17 12.98 

242,871 123 14 11.38 

242,875 133 20 15.04 

242,880 132 16 12.12 

242,882 128 21 16.41 

242,900 122 II 9.02 

242,908 121 12 9.92 

242,909 134 18 13.43 

242,910 125 19 15.20 

242,912 127 17 13.39 

242,915 126 13 10.32 

242,922 128 16 12.50 

242,024 129 19 14.73 

242,930 125 17 13.60 

242,940 128 17 13.28 

242,043 123 21 17.07 


243.977 125 18 14.40 
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continent,? and range in time from the earliest pre-ceramic horizon 
from which crania are available to skulls of historic Indian tribes.® 
The Aleut series was chosen as representing a physical type, 
characterized by a low vault, that is found widely scattered over the 
northwestern part of the continent. It probably was the last type of 
the yellow-brown or Asiatic subspecies of Man to make its appearance 
in the New World. This series of twenty-four crania, the measure- 
ments of which are given in Table 1, seems to be rather homogeneous. 
The series of sixteen Apache skulls (Table 2) is made up of 
specimens representing nine tribal subgroups, the largest of which, 
the San Carlos Apache, comprises four crania. Despite the somewhat 
scattered origin of the individual specimens, the series as a whole can 


TABLE 2 
Apache, adult, male, 16, U.S.N.M. Collections 








CAT. NO. H BPH 100 BPH/H 
225,076 131 23 17.50 
225,004 128 17 13.28 
225,102 127 14 11.02 
228,359 132 16 12.12 
228,360 129 19 14.73 
228,362 123 II 8.94 
228,363 131 13 9.92 
243,485 126 19 15.08 
243,487 133 19 14.29 
243,786 132 19 14.39 
243,856 127 15 11.81 
243,857 129 14 10.85 
243,860 124 15 12.10 
243,871 120 12 10.00 
243,874 132 17 12.88 
243,876 132 18 13.64 





*In this place I should like to express my gratitude to Mr. Frank M. Setzler, 
Dr. AleS Hrdliéka, and Dr. T. D. Stewart of the United States National Museum, 
and to Mr. Clifford Anderson, owner of the museum at Fort Ancient, for their 
kindness in permitting measurements to be taken on cranial material in their charge. 

*Employing von Eickstedt’s terminology (1934) with my own modifications, 
four of the varieties of the Asiatic subspecies of Man found in North America 
are represented: the Pacifid race by the Aleut and Apache series; the Sylvid race 
by the Anderson Village, the Indian Knoll, and the Huron samples, which illustrate 
three different types; the Centralid race by the Florida series; and the Prairid race 
by the five Dakota tribal groups. 
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be pooled without hesitation, and like the Aleut series, represents a 
physical type of the same (Pacifid) race. The Apache are an Athapas- 
can-speaking family of tribes that is believed to have migrated from 
the Canadian Northwest and entered the Southwest around 1300 A.D., 
or somewhat earlier. Similarity in physical type of the two groups 
would be expected, although, as with the Navaho who also speak 
Athapascan, this does not necessarily follow. In basion-bregma height 
and basion-projected porion values, as well as in the index of flatness 
of the cranial base, the means of the San Carlos Apache (H, 129 mm.; 
BPH, 15 mm.; 100 BPH/H, 11.43) are very close to the means of 
the pooled Apache series, for which the respective values are 128.5 
mm., 16 mm., and 12.66; and the former appear to approach the 
Aleut series the closest in most morphological attributes. 

The Anderson Village series (Table 3) of twenty undeformed 
adult males represents a sample of the earlier Fort Ancient Aspect 


TABLE 3 


Anderson Village, adult male, 20, Anderson Collection 





H BPH 100 BPH/H 





25 17.48 
26 18.44 
28 20.00 
30 21.58 
30 20.83 
21 15.67 
26 18.57 
29 20.57 
18 12.95 
25 19.08 
28 19.72 
26 18.44 
17.04 
18.84 
16.90 
17.86 
21.13 
19.01 
17.11 
15.71 
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people which may very well have been the ancestors of the Shawnee. 
This site in Warren County, Ohio, can be roughly dated as having 
been occupied sometime between 1560 and 1620. Only one rather 
homogeneous cultural horizon is encountered at the site. Unlike the 
Madisonville people of the same culture, the Anderson Village series 
represents the dolichocranial, hypsicranial physical type characteristic 
of the majority of the Central Algonkins. 


TABLE 4 


Indian Knoll series, adult, male, 29, U.S.N.M. Collections 








CAT. NO. H BPH 100 BPH/H 
290,015 142 24 16.90 
290,016 144 32 22.22 
290,017 136 21 15.44 
290,018 136 27 19.85 
290,020 142 26 18.31 
290,021 135 26 19.26 
290,023 134 22 16.42 
290,025 136 18 13.24 
290,026 132 24 18.18 
290,029 133 20 15.04 
290,035 140 23 16.43 
290,036 139 24 17.27 
290,037 145 28 19.31 
290,038 136 23 16.91 
290,039 140 26 18.57 
290,040 138 25 18.12 
290,041 136 23 16.91 
290,042 135 19 14.07 
290,043 141 24 17.02 
290,047 144 24 16.67 
290,052 I4I 27 19.15 
290,054 134 25 18.66 
290,057 138 25 18.12 
290,059 139 27 19.42 
290,061 141 29 20.57 
290,062 140 24 17.14 
290,069 135 25 18.52 
290,070 142 28 19.72 


290,073 138 24 17.39 








INDIAN CRANIA 185 


The Indian Knoll crania from Ohio County, Kentucky, were 
included in this list because they represent the pre-ceramic people who 
were responsible for the extensive shell middens along the rivers of 
western Kentucky, Tennessee, and northern Alabama. MHrdlicka 
(1927), who first described this series, assigned it to his Algonkin 
physical type. All specimens in this collection of twenty-nine skulls 
can safely be classified as of the same type. The individual measure- 
ments are given in Table 4. 

The thirteen Huron crania (Table 5) are from southeastern Ontario 
and all but two are typical of the eastern long-headed Sylvids. The 
exceptions are USNM No. 239,104 and 239,109 which exhibit a num- 
ber of characteristics frequently encountered in skulls from the later 
archaeological horizons in the southeastern states. In New England, 
Ontario, and New York State, a relatively more low-vaulted variant of 
the Sylvid race is encountered, and this forms the basis for the inclusion 


TABLE 5 


Huron, adult, male, 13, U.S.N.M. Collections 





CAT. NO. H BPH roo BPH/H 





228,900 136 16.18 
239,104 143 17.48 
239,105 137 18.25 
239,106 129 13.95 
239,107 134 17.91 
239,108 134 14.93 
239,109 137 20.44 
239,110 132 17.42 
239,111 147 17.01 
239,112 141 16.31 
230,113 136 13.97 
272,242 135 17.04 
272,246 135 15.56 





of the Huron series. The two skulls that are not entirely typical of 
the group have been retained, as one usually encounters a small percent 
of these high, rugged, and less long-headed skulls in Iroquois samples. 

The Florida sample is composed of eight specimens from the east 
coast and eight from the Gulf coast. Both sub-groups represent the 
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same historically late, heavy, high-vaulted moderately brachycranial 
Centralid race characteristic of the Indians of northern Florida and 
most of the Mississippi horizons of the southeastern states. The 
homogeneity of the pooled sample is reflected by the means of the 
two measurements and the index of the sub-groups, which are given 
as sub-totals in Table 6. 


TABLE 6 


Florida crania, adult, male, 16, U.S.N.M. Collections 





CAT. NO. BPH 100 BPH/H 





242,619 15.22 
242,621 14.77 
242,622 20.57 
242,624 14.60 
242,629 16.78 
242,662 16.78 
242,683 17.93 
292,778 14.19 





East coast 16.36 





225,075 15.44 
242,653 21.23 
242,684 17.01 
243,601 15.00 
292,775 13.42 
300,118 14.71 
306,701 17.48 
315,004 18.31 





West coast 16.57 





The Sioux group, finally, is composed of crania of individuals of 
five tribes: Brulé, Oglala, Sisseton, Teton, and Yankton—all sub- 
divisions of the Dakota family of the Siouan stock. These five tribal 
divisions have been included because they represent the fairly homo- 
geneous low-vaulted physical type (Prairid race) characteristic of a 
large percentage of the individuals in tribes of the northern Plains. 
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Following the table of individual measurements (Table 7) there is 
a table of means to indicate tribal variability within the racial grouping. 
Morphological observations and measurements indicate that pooling 
of the measurements of the tribal series is permissible, and the means 
listed in Table 8 bear this out. 


TABLE 7 


Sioux, adult, male, 30, U.S.N.M. Collections 





CAT. NO. H BPH 100 BPH/H 





225,220 127 20 15.75 
225,228 133 19 14.29 
225,238 133 17 12.78 
225,245 129 14 10.85 
243,378 13 10.66 
243,703 132 14.39 
243,707 17.69 
243,709 130 14.62 





225,062 124 9.68 
225,235 126 17.46 
243,242 124 14.52 
243,244 13.82 
243,245 129 17.05 
243,247 13.08 
243,248 132 15.15 
243.251 11.54 
243,710 132 20.45 
243,711 128 16.41 
243,721 14.84 





225,217 129 13.18 
225,478 17.69 
243,368 126 15.87 





225,063 128 12.50 
243,340 124 12.10 
243,341 128 17.19 
243,664 128 17.19 





243,332 130 19.23 
243,334 126 15.08 
243,336 129 17.83 
243,337 128 14.84 
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TABLE 8 


Means for Dakota tribes 





TRIBE H BPH 100 BPH/H 





Brulé (8) 129 13.88 
Oglala (11) 128 14.91 
Sisseton (3) 128 15.58 
Teton (4) 127 14.74 
Yankton (4) 128 16.74 





Table g gives the number, range, mean and its probable error, 
and the standard deviation and its probable error for basion-bregma 
height, basion-projected porion height, and the index of flatness of 
the cranial base for the seven American Indian samples. Comparing 
these statistical constants the relationships between the groups regard- 
ing basion-bregma height become clear at a glance, and lead one to 
the following conclusions : 

1. Among the Aleut, Apache, and Sioux, the lowness of the cranial 
vault is for the most part due to a short basion-projected porion 
distance, i.e., a flat base, although the Sioux group tends toward being 
more intermediate, probably due to Sylvid admixture. The mean 
basion-bregma height for these three series is around 128 mm., the 
basion-projected porion height around 17.5 mm., and the index of 
flatness of the cranial base around 13.7, that is, the basion-projected 
porion distance is only 13.7 percent of the total height. If one 
considers the means with average standard deviations of 3.80 for basion- 
bregma height, 3.01 for basion-projected porion height, and 2.15 for 
the index of flatness of the cranial base in mind, it will be seen that 
there is comparatively little overlapping between these three series 
and the other samples. 

2. In the dolichocranial, high-vaulted (mean, 140.30 mm.) Fort 
Ancient Aspect skulls from the Anderson Village site, the basion- 
projected porion value (mean, 25.75 mm.), as well as the value for 
the index of flatness of the cranial base (mean, 18.35), are the highest 
of the seven groups considered here. These crania exhibit the most 
downward projecting, or least flat, bases, and the most equal propor- 
tioned height components. The Indian Knoll series exhibits a little 
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lower basion-bregma height (mean, 138.34 mm.) and basion-projected 
porion height (mean, 24.59 mm.), but about the same proportions in 
height components (mean index of flatness of the cranial base, 17.75), 
giving supporting evidence for the correctness of classifying these two 
populations as two types of one race—specifically, the Gooden and 
Indian Knoll types of the Sylvid race. 

3. The somewhat lower-vaulted Huron crania (mean basion-bregma 
height, 136.62 mm.), which have been classified as a third type (Younge 
type) of the same long-headed race, are a little shorter in basion- 
projected porion height (mean, 22.77 mm.) as well as in the upper height 
component. This represents a proportionate lowness (with an inter- 
mediate index of flatness of the cranial base of 16.65) in contradistinc- 
tion to the lowness of the Pacifid Aleut or Apache vault. 

4. The crania of the Centralid Florida series, which are character- 
ized by considerable vault height (mean basion-bregma height, 142.69 
mm.), exhibit almost the same proportions of height as the lower 
Huron crania (index of flatness of the cranial base of 16.47 and 16.65, 
respectively). In absolute dimensions, the lower segment (mean basion- 
projected porion height, 23.50 mm.) as well as the upper segment is 
high. 

In conclusion it may be said that in the interpretation of similarity 
or various degrees of dissimilarity in basion-bregma height it is advis- 
able to examine the components that make up this dimension. If these 
segments are not actually measured one should at least keep these 
differences in mind in order to avoid errors despite seeming indications 
of close relationship offered by certain kinds of metric data. The 
basion-bregma measurement should by all means be retained, as, despite 
its short-comings as a diagnostic criterion between certain American 
Indian groups, it constitutes an important expression of differences 
between others. 

The index of flatness of the cranial base sets off at least one 
Prairid and perhaps two Pacifid types from two Sylvid and one Centra- 
lid type, and aids in the assigning of the Younge type with its inter- 
mediate basion-bregma height value to the Sylvid race. On the other 
hand, it does not help in distinguishing between Sylvids and Centralids 
or between Prairids and Pacifids, but may be of some value in differ- 
entiating some of the low-vaulted California Indian groups from the 
Pacifids and Prairids. 
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SOMATOLOGY OF THE SCHIZOPHRENIC 
PATIENT (Concluded) 


BY BARBARA J. BETZ, M.D. 





BODY BUILD 


== )HILE the study of single absolute measurements of an 
ij.) individual is of great value in a constitutional investigation, 
because reasonably accurate numerical values can be 

: =) obtained and because these values, in a broad sense, are 
adequate to demonstrate inter-individual similarities and differences, 
the organization of these vertical, horizontal, and circumferential 
somatic dimensions into a structural unit, the habitus of the individual, 
is of even greater importance. Although no single satisfactory method 
has yet been devised by which an individual can be typed objectively 
and accurately on the basis of his quantitative dimensional organization, 
the impressionistic methods used by trained persons are sufficiently 
accurate for working purposes to show up any trends in habitus 
distribution characterizing a given sample. The dual 13-point scale 
method used here is especially satisfactory in connection with the 
“pure” types, but it has the drawback that dysplasticity between trunk 
and legs alone is indicated. The perhaps more important dysplasticities 
in the organization of the trunk measurements cannot be shown, and 
individuals of normal trunk organization may be classified as dysplastic 
on the basis of differences between trunk and legs that seem biologically 
unimportant. 

A distribution of habitus type based on objective criteria with 
subjective elements at a minimum seemed more desirable than any 
distribution reached solely by impressionistic typing, and not unattain- 
able. That a well-founded, objective standard which could be generally 
applied in determining habitus is needed has been widely recognized, 
but none has been proposed. Kretschmer himself states (1925, p. 5): 
“Investigation into the build of the body must be made an exact 
branch of medical science.” He contents himself, however, with divid- 
ing his material into three types impressionistically and giving the 
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mean values for a few somatic variables for the individuals of each 
type. No general principles of variations and similarities (over-lapping ) 
among the types are derived. Other investigators, particularly in 
Germany, patterning their approach after Kretschmer, divided their 
material into three groups, impressionistically, determined precise 
anthropometric values for many basic somatic variables for individuals 
of each habitus type, noted the broad differences between the types 
(to be expected since it was on these differences that the impression 
on which the typing was done was based), but neglected to determine 
underlying general principles. Among the writers whose work has 
been outstanding in studying types of habitus and anthropometric 
measurements in relation to schizophrenia may be mentioned Olivier 
(1922), Henckei (1924), Kolle (1925), Jacob (1923), Wertheimer 
and Hesketh (1926), Matecki and Szpidbaum (1927) and Burchard 
(1936). Wertheimer and Hesketh attempted to find an objective 
method of determining habitus by the use of an index which was 
found by Farr (1925) and Burchard (1936) to correlate fairly closely 
with the conventional types determined impressionistically. Burchard 
(1936) has gone a step further in attempting to differentiate the three 
types of somatic habitus in respect of what somatic variables each 
type differs significantly from each other type, and in respect of what 
somatic variables each type resembles each other type. He concludes 
rightly that overlapping is so great that no one measurement or index 
can be used as a reliable substitute for impression type, but fails to 
develop the possibility he has opened up of distinguishing between 
the types on the basis of the somatic variables in which they do differ, 
allowing at the same time for overlap where it occurs. Burchard’s 
approach is sound, but he does not carry his implications through to 
their logical conclusion. 

Stevenson (1937), in a discussion of subjective vs. objective 
methods in constitutional studies, rightly criticizes the efforts to over- 
come the limitations of a single index by employing a battery of 
indices. He points out (p. 475) that “The empirically derived numerical 
formulations thus far proposed have therefore to a large extent merely 
reflected, and in the last analysis and of necessity only incompletely 
and inadequately reflected, certain subjectively derived type differen- 
tiations of the particular authors concerned.” Although he recognizes 
the difficulties of objectifying the complexities of somatic organization 
in quantitative terms, feeling that in fact they may be insurmountable, 
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he concludes (p. 481): “Further progress in the direction of investi- 
gating the somatological aspects of human constitution . . . demands 
more rather than less objectivity. Every effort should be made to 
conserve and add to the gains already made toward objective concepts 
and measurements yielding statistically manageable findings.” 

The absence of any objective criterion for determining habitus is 
so unequivocally a fact, and the desirability of such a criterion so 
generally admitted, that it seems impossible at the present time for 
any serious somatological study to ignore this technical point in method- 
ology. The most obvious approach is, of course, to adopt certain 
anthropometric measurements which, even though to a certain extent 
arbitrarily chosen, will, for working purposes, satisfactorily distinguish 
one type of habitus from another. Since habitus reflects the somatic 
organization of the individual, no single somatic variable, such as 
stature alone, or biacromial width alone, or weight alone, will be 
adequate as the single basis for differentiation. However, if the relative 
behavior of each somatic variable is recognized qualitatively in progress- 
ing from one extreme of the continuously varying scale of somatic 
type—what is happening to vertical dimensions as horizontal dimensions 
increase, etc.—and if the respect in which overlapping occurs between 
the types can be determined, a qualitative formulation of somatic 
habitus, capable of conversion into quantitative, anthropometric terms, 
seems possible. 

With this point of view, using the material of this study, a set of 
objective, anthropometric criteria were developed for distinguishing 
the asthenic, intermediate, pyknic, and dysplastic types from each other, 
based on similarities and significant differences in anthropometric 
measurements and indices. The procedure followed in arriving at 
these criteria has been relegated to an Appendix, since it is essentially 
the technical development of a more precise tool for the investigation 
of the schizophrenic psychosis in its constitutional aspects. Reference 
to the Appendix will orient the reader on the technique which is 
applied, in addition to the thirteen-point scale already discussed, in 
determining the somatic organization of the material of this paper. 

In Table 14 the distributions of types among the 193 schizophrenic 
and the 32 non-schizophrenic women as determined by the impres- 
sionistic thirteen-point scale method and by the objective technique 
described in the Appendix are presented. It will be noted that the 
distributions obtained by these two methods are in fairly good accord, 
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the most noteworthy difference being in the dysplastic group in the 
patients, which dwindles remarkably in size when the table of measure- 
ments is used for determining habitus. The increase in total number 
of controls of intermediate habitus, at the expense of asthenics is 
also a noteworthy finding. 


TABLE 14 


Percentage distribution of schizophrenic and non-schizophrenic women 
with regard to type of somatic habitus as determined by the dual 
13-point scale method and by the objective criteria based on 
anthropometric measurements as described 
in the Appendix 





ASTHENIC INTERMEDIATE PYKNIC DYSPLASTIC 





No. Percent No. Percent No. Percent No. Percent 





Total schizophrenics 
By 13-point scale 69 35-7 48 
By measurements 75 38.9 23 


Schizophrenics : 40 years 
of age and under 
By 13-point scale 33 45.8 y 6.9 


Controls 
By 13-point scale II 34.3 46.8 15.6 3.3 
By measurements 5 15.6 65.6 6.3 12.5 





If the table is considered in some detail, the following points stand 
out: 

1. Every type of somatic habitus is represented in both the 
schizophrenic and control groups. The asthenic type is most frequent 
in the schizophrenic group; the intermediate, second; and the pyknic, 
third. In the control group, the intermediate type is most frequent; 
the asthenic, second; and the pyknic, third. Since the number of 
individuals in the control group is small, the probable errors are large, 
and none of these differences between the two groups is significant by 
Statistical test. 
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2. The schizophrenic group shows fewer individuals of the inter- 
mediate type than does the control group. 

3. The schizophrenic group, by impressionistic typing, resembles 
the control group in frequency of asthenic type and pyknic type, except 
that, when the schizophrenic group is corrected for age, making it 
more comparable to the control group in this respect, the frequency 
of the asthenic type increases and of pyknic type decreases. This is 
in accord with the view that habitus tends to modify toward the pyknic 
type with advancing age. One other explanation suggests itself, how- 
ever, namely, that individuals of pyknic habitus may less frequently 
succumb to the schizophrenic process at earlier ages. 

3. The schizophrenic group, typed by measurements, exceeds the 
control group in frequency of occurrence of asthenic habitus and of 
pyknic habitus. It resembles the control group in frequency of the 
dysplastic type. 

To sum the matter up, it appears that, regardless of whether the 
individuals are typed by the impressionistic method or according to 
measurements, the schizophrenic, in comparison with the control group, 
tends to show the following trends: A higher frequency of asthenic 
type, a lower frequency of intermediate type, and probably a somewhat 
lower frequency of pyknic type. Results with regard to the dysplastic type 
are more equivocal, the schizophrenics showing a higher frequency than 
the controls, when typed by the 13-point scale (dysplasticity between 
trunk and leg emphasized), and the same frequency when typed by 
the measurements (trunk dysplasticity emphasized). 

A comparison of these distributions with other distributions of 
somatic habitus reported in the literature is of interest. Table 15 
represents a compilation of the available data on schizophrenic patients, 
and Table 16 of the data on non-schizophrenic individuals, listed 
chronologically, with American and European data grouped separately. 
The divisions, asthenic, athletic, asthenic-athletic, pyknic, pyknic-mixed 
dysplastic, and unclassified, universally used in Europe have been 
retained, since so much of the data is European. 

Tables 15 and 16, at first glance, are impressive for the apparent 
lack of uniformity of the findings. The asthenic type of habitus was 
found, in one sample of schizophrenic patients, to be typical of only 
11.0 percent, while in another sample the figure is put at 60.2 percent. 
Similarly, percentage values for the intermediate type range between 
1.7 and 65.6, while the pyknic range is from 1.1 percent to 428 
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percent. This lack of uniformity is probably due to several factors, 
among them the lack of any objective criteria for typing, and variations 
between the samples in respect of race and age. The low percentage 
values for the asthenic and/or intermediate and/or pyknic groups, 
it will be noted, are given by those writers, Mollenhoff, Kolle, Pascal 
and Vie, and Raphael, Ferguson and Searle, who place 26.0 to 56.6 
percent of their cases under the heading Unclassified, a category which 
should be theoretically unnecessary when the continuous variation of the 
types into the other is recognized. The low values for the asthenic 
habitus given by Sioli and Meyer and by Wertheimer and Hesketh are 
compensated for by the high percentage frequency in the asthenic- 
athletic group. The tendency to combine the asthenic and athletic group 
which appears in both tables, particularly in Table 16 seems biologically 
unjustified and results in the masking of any shift away from the center 
toward the lower end of the scale of habitus variation. 

Notwithstanding the lack of uniformity in the series of distributions 
listed in Tables 15 and 16, a certain trend can be found which suggests 
the answer to the question: do the schizophrenic patients (Table 15) 
distribute differently in respect of types of somatic habitus than non- 
schizophrenic individuals? If the twenty-five series of distributions 
(excluding the present paper) in Table 15 and the eleven series of 
distributions in Table 16 in which percentage values are given for 
the “pure” types, asthenic, athletic, and pyknic, are compared to see 
in what percentage of each series each type occurs in (a) less than 
11.0 percent of the series, (b) between 11.0 and 39.0 percent of the 
series, and (c) in 41 percent and over of the series, Table 17 results. 

From this table the following points are to be noted: 

1. The finding of the asthenic habitus in 41 or more percent of 
the cases is reported in eleven (44.0 percent) of the 25 schizophrenic 
distributions as opposed to only one (9.1 percent) of the 11 non- 
schizophrenic series. The asthenic habitus has, therefore, been found 
in higher frequency in schizophrenic than in non-schizophrenic 
individuals. 

2. The finding of the intermediate habitus in 41 percent or more 
of the cases is reported in only one (4.0 percent) of the 25 schizophrenic 
distributions, in contrast to four times (36.4 percent) in the II non- 
schizophrenic distributions. However, the intermediate habitus in 
between 11.0 and 40.9 percent of the cases is reported in fifteen (60.0 
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percent) of the 25 schizophrenic distributions and in only three (27.2 
percent) of the 11 non-schizophrenic distributions. The intermediate 
type, therefore, as reported in the literature, occurs with essentially 
equal frequency in schizophrenic and non-schizophrenic individuals, 
with perhaps some tendency to appear less frequently in schizophrenic 
than in non-schizophrenic individuals. 

3. The finding of the pyknic habitus in 41 percent or more of the emphz 
cases is reported in one (4.0 percent) of the 25 schizophrenic series, 1921; 
in contrast to two (18.2 percent) in the 11 non-schizophrenic series. per 
Likewise, the pyknic habitus is found in only 10.9 percent or less of Gain 
the cases in fourteen (56.0 percent) of the 25 schizophrenic series co i 
as opposed to two (18.2 percent) in the 11 series of non-schizophrenic 
individuals. The pyknic habitus, therefore, occurs less frequently in 
schizophrenic than in non-schizophrenic individuals. The numbers of 
the dysplastic type are too small to more than suggest conclusions. 
However, the dysplastic type was present in 11.0 percent or more of the 
cases in 17 (59.2 percent) of the 25 schizophrenic series, while in only 1 (1930 
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out of 5 (20.0 percent) of the non-schizophrenic series was the fre- 
quency this high. That dysplasticity is more common in the schizo- 
phrenic group would seem to be indicated. 

The concensus of opinion in the literature since Kretschmer 
essentially corroborates his original formulation (1925, p. 36) “that 
there is a clear biological affinity between the psychic disposition 
of the schizophrenes and the bodily disposition characteristic of the 
asthenic, athletics and certain dysplastics. And vice versa, there is 
only a weak affinity between schizophrene and pyknic ... .” 

The distributions of habitus type in the 193 schizophrenic women of 
the present material are likewise in accord with these conclusions. 
While individuals of all types of somatic habitus may develop a 
schizophrenic reaction, those at the lower end of the scale of somatic 
variation, the asthenics, by nature of their constitution, have the greatest 
exposure to risk, those at the upper end of the scale, the pyknics, the 
least exposure to risk. Once ill, does the somatic organization of an 
individual affect the personality aberrations comprising his clinical 
picture and course? Is an individual of one type of somatic habitus 
ill in the same way, qualitatively and quantitatively as an individual 
of another somatic organization? These are the next, and to the 
clinician the most important, questions to be considered. 


PSYCHIATRIC STATUS AND SOMATIC HABITUS 


Whether, and in what way, somatic habitus acts as a dynamic 
factor in the genesis and clinical development of the schizophrenic 
reaction is the next object of inquiry. The importance of the con- 
stitutional factor, in the sense of prepsychotic personality type, in 
schizophrenic patients has been widely recognized since it was first 
emphasized by Meyer in his 1906 paper (Hoch, 1910; Kretschmer, 
1921; Barrett, 1926; Farr, 1928; Bowman and Kasanin, 1933; Terry 
and Rennie, 1938; et al.). Likewise the importance of the constitutional 
factor, in the sense of somatic habitus, in the schizophrenic reaction 
has been widely investigated and generally confirmed, as is evident 
from the review just completed in the preceding sections of this paper. 
The further question, however, of what effect, if any, a particular 
type of somatic habitus exerts in determining a particular kind of 
clinical picture has received little attention. The papers of Mauz 
(1930), Kisselow (1931), Plattner-Heberlein (1932), Vanelli (1932), 
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and Langfeldt (1937) present pertinent data which will be discussed 
below. 

As the first step in this investigation, it seemed necessary to obtain 
some sort of a detailed perspective on the clinical characteristics of the 
group of patients as a whole. The following mimeographed sheet 
was accordingly prepared and the appropriate data abstracted from the 
case record of each patient. The patient’s prepsychotic personality was 
evaluated from the history obtained when the patient was admitted 
to the hospital. The findings on admission mental status examination 
were used in each case. Course was determined by noting the general 
trend of the patient’s progress from the time of admission to the time 
when the study was made. 


CONSTITUTIONAL STUDY OF PSYCHOSES 
Spring Grove State Hospital 
Catonsville, Maryland 
PSYCHIATRIC DATA 


Case No 
(First) 
Personality (prepsychotic) : syntonic, schizoid, cyclothymic, epileptoid, psychopathic 
Mental status: 
Rapport: poor, good, stupor, confused, fleeting 
Stream of talk and activity: mute, underproductive, normal, over-productive 
Affective data: sad, neutral, happy, apathetic, alert, anxious, fearful, perplexed, 
suspicious, benumbed 
Topical data: 
Hallucinations (absent, present, visual, auditory, olfactory, gustatory, haptic). 
Delusions (absent, present, systematized, non-systematized, somatic, paranoid, 
reference, influence). 


Sensorium defects: absent, present 

Orientation: poor, fair, good 

Recent memory: poor, fair, good 

Remote memory: poor, fair, good 

Retention: poor, fair, good 

Recall: poor, fair, good 

Information: poor, fair, good 

Judgment: poor, fair, good 

Detection of absurdities: poor, fair, good 

Insight: poor, fair, good 
Mannerisms: absent, present, postural, facial 
Thinking: scattered, preserved, slowed, accelerated 
Habit deterioration: absent, present, dress, sphincters 


Course: deteriorated, unchanged, improved, well 
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After all the case records had been abstracted, the assembled 
material was submitted to biometric analysis, with a view to form- 
ulating in as precise and orderly a way as possible the constituent 
clinical features of the schizophrenic reaction as reflected in this par- 
ticular sample of patients. The percentage of cases in which defects 
occur was calculated for each item of the mental status examination 
as it is conventionally given. These percentages are listed in the left- 
hand column of Table 18. The distribution of prepsychotic personality, 
and the course in hospital are also indicated. These results may be 
summarized as follows. With regard to the entire group of 193 
patients, a syntonic prepsychotic personality was found in 35.1 percent, 
a schizoid prepsychotic personality in 49.3 percent, and a psychopathic 
prepsychotic personality in 12.2 percent. With regard to the psychiatric 
status, rapport was found to be poor in 61.3 percent of the cases. The 
stream of talk was underproductive in 55.0 percent of the cases. 
8.9 percent of the cases were mute on admission. In 55.0 percent of 
the cases the mood appeared to be neutral. (It must be stated that 
neutral mood, as objectively ascertained, does not necessarily imply 
absence of subjective emotionality. It is included here, since it would 
appear somewhat out of keeping with the general condition presented 
by the patient, and consequently a noteworthy finding.) 12.6 percent 
of the cases were described as sad, 3.1 percent as happy and 29.3 
percent as other—apathetic, alert, anxious, fearful, perplexed, suspicious, 
benumbed. Under the heading content, only hallucinations and delusions 
are listed, since more discriminative data on content distrubances were 
not, as the rule, available. It is seen that hallucinations were present 
in 76.3 percent of all the cases. Delusions (paranoid, ideas of influence, 
ideas of reference, somatic) were present in 89.0 percent of all the 
cases. Defects in the sensorium appear as follows. Orientation was 
found to be defective in 55.6 percent of the cases; recent memory, 
in 45.2 percent; remote memory, in 42.2 percent; retention, in 64.9 
percent; recall, in 73.6 percent; information, in 86.6 percent; judgment, 
in 96.1 percent ; and insight, in 98.7 percent. Thinking was found to be 
scattered in 50.5 percent of all the cases. Mannerisms were present in 
35.8 percent and habit deterioration in 34.7 percent. Course in hospital 
was found to be one of deterioration in 57.3 percent of the cases. 

While it is recognized that this formalized method of assaying the 
clinical characteristics of the individual patient and the group as a 
whole is essentially descriptive rather than dynamic or psychopath- 
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ological, nevertheless, so far as it goes, it offers a useful means for 
obtaining broad objective results for subsequent comparison in connec- 
tion with the various habitus types. 

As the next step in the investigation of the question of a possible 
relationship between type of somatic habitus and kind of clinical picture, 
the schizophrenic patients were divided into three groups on the basis 
of type of habitus (determined by measurements), with the resulting 
distribution: asthenic type, 75 women; intermediate type, 58 women; 
and pyknic type, 37 women. The percentage frequency of defects in 
the component parts of the admission mental status examination was 
then determined for the patients of each type of habitus. Age at onset, 
prepsychotic personality and the course of the illness were also con- 
sidered. 

The results of this method of analysis are striking, revealing 
definite differences between the three schizophrenic groups differentiated 
on the basis of somatic type. These differences are revealed most 
clearly if the percentage frequencies of defects in respect of mental 
status items obtained for each habitus type are compared with those 
obtained for the schizophrenic material as a whole. Table 18 presents 
the percentage frequency of defects for each item in the mental status 
examination for the patients of asthenic habitus, intermediate habitus, 
and pyknic habitus. If now, the asthenic group, the intermediate 
group, and the pyknic group are each compared individually with the 
patient group as a whole, as would be expected, the habitus groups are 
found to fall either above (show a higher frequency of defects) or 
below (show a lower frequency of defects) the percentage frequency 
of defects for the total group. In Figure 1 is shown graphically the 
way in which the somatic groups fall above and below the values of 
the whole schizophrenic group for each item of the mental status. The 
vertical line represents, in each case, the value for the entire 
patient group (listed in Column 1, Table 18) for each item on the 
mental status. A bar to the left indicates that, in respect of that 
mental status item, the habitus group under consideration is less fre- 
quently defective than is the group as a whole. A bar to the right 
(cross-hatched) indicates that, in respect of that mental status item, 
the habitus group under consideration is more frequently defective 
than is the group as a whole. Each bar represents the absolute difference 
between the numerical value for the percentage frequency of defect 
of the habitus group and the total group, in respect of that mental 
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status item. Thus the difference between the asthenic group and the 
total patient groups in respect of poor rapport, is + 14.7, and similarly 
for other items. 


TABLE 18 


Mental status and bodily habitus 





PERCENTAGE DEFECTS IN MENTAL STATUS IN 





MENTAL STATUS 


(AND PERSONALITY TYPE) Entire Inter- 


patient Asthenics mediates Pyknics 
group 





Prepsychotic personality 
Syntonic 
Schizoid " 50.8 
Psychopathic 


Stream of talk — underprod. q 60.0 
Mood — neutral ' 62.2 
Hallucinations — present.... ‘ 74.6 
Delusions (all types) present ’ 85.3 
Paranoid delusions present... . 63.8 
Sensorium (defects present) 
Orientation 5 65.1 
Recent memory 52.1 
Remote memory 46.4 
Retention 75.0 
92.3 
08.1 
Judgment Lh 97.7 
Insight é 100.0 
Thinking — scattered . 58.7 
Mannerisms — present j 41.9 
Habit deterioration — present . 43.8 
Course: — deteriorated i 66.7 





If Figure 1 is now considered in more detail, comparing first each 
habitus type with the findings for the schizophrenic material as a 
whole, the following points stand out: 

1. The schizophrenic women of asthenic habitus more frequently 
show a schizoid and psychopathic type of prepsychotic personality and 
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PREPSYCHOTIC 
PERSONALITY ASTHENIC INTERMEDIATE PYKNIC 
© ’ Le) © 10 
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VertTicAL Line) or Patients oF ASTHENIC, INTER- 

MEDIATE AND Pyxknic Somatic Hasitus 


less frequently show a syntonic type than is characteristic of the 
schizophrenic group as a whole. In respect of every part of the mental 
status examination, except the items relating to content (hallucinations 
and delusions), defects are more frequent in schizophrenic women of 
asthenic habitus than in the schizophrenic group as a whole. Only 
in respect of hallucination and delusions (all types and paranoid alone) 
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do the individuals of asthenic habitus fall below the frequency character- 
istic of the group as a whole. A deteriorated course is likewise more 
frequent in schizophrenic women of asthenic habitus than in the 
schizophrenic group as a whole. The asthenic group would seem to 
show more sweeping involvement than average. 

2. Schizophrenic women of intermediate habitus show syntonic and 
psychopathic prepsychotic personalities more frequently but a schizoid 
personality less frequently than is true of the schizophrenic group as 
a whole. While they tend to show delusions, all types and paranoid, 
defects in retention and judgment, and the presence of mannerisms, 
more frequently than the schizophrenic group as a whole, in every 
other item of the mental status examination they fall definitely below 
the group as a whole in frequency of defects. The course of schizo- 
phrenic women of intermediate habitus is less frequently characterized 
by deterioration than is the group as a whole. The intermediate 
group seems to show, on the whole, less sweeping clinical involvement 
than average. 

3. The pyknic group of schizophrenic women shows a syntonic 
and a schizoid type of prepsychotic personality more frequently and 
a psychopathic type less frequently than schizophrenic women in general. 
Content items (hallucinations and delusions) are distinctly more prom- 
inent in the pyknic group than in the schizophrenic group as a whole, 
as are sensorium defects (orientation, recent memory, and retention 
excepted). In all other respects, the pyknic group less frequently 
shows defects than the schizophrenic women as a whole. A deterior- 
ated course is likewise less frequent. 

If now the habitus groups are compared with each other, it is 
to be noted that: 

1. The asthenic group shows a syntonic prepsychotic personality the 
least frequently, the pyknic group the most frequently. Interestingly 
enough, the pyknic group shows a schizoid personality most frequently 
and the intermediate group least frequently. This suggests the inter- 
pretation that, while individuals of pyknic habitus are least liable to 
a schizophrenic illness, when the pyknic habitus of body is coupled 
with schizoid personality traits, the liability to a schizophrenic reaction 
increases. The psychopathic personality is most prominent in the inter- 
mediate group, least prominent in the pyknic group. 

2. In respect of the three items, disorientation, scattered thinking, 
and mannerism, it will be noted that the asthenic group is most fre- 
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quently defective, and the pyknic group least frequently defective. The 
intermediate group is less frequently defective than the asthenic in 
respect of orientation and thinking, but is more defective in respect 
of mannerisms. 

3. The asthenic group and the pyknic group are almost directly 
complementary in the following respects: (a) whereas the asthenic 
group shows a greater than average frequency of poor rapport, under- 
productive stream of talk, and neutral mood, the pyknic group falls 
below average in these three respects; (b) whereas the asthenic group 
shows fewer than average hallucinations and delusions (all types and 
paranoid only), the pyknic type is more than average defective in these 
respects; (c) whereas scattered thinking, mannerism, and habit deteri- 
oration are more prominent in the asthenic group, they are less promi- 
nent in the pyknic group; (d) whereas a deteriorated course is more 
common in the asthenic group, it is less common in the pyknic group. 

When age at onset of present illness is investigated, it is found 
that, while 60.3 percent of the asthenic group and 57.1 percent of the 
intermediate group became ill at 30 years of age or under, only 41.2 
percent of the pyknic group became ill before the age of 31. It will 
be recalled that the average age at onset of illness for the group as a 
whole was 30.3 years. The pyknic group is clearly characterized by 
a later age at onset than either the asthenic or intermediate groups. 

In summary, these three somatic types seem to have the following 
distinctive characteristics. Schizophrenic individuals of the asthenic 
type of somatic habitus—the type most frequently found among 
schizophrenic patients—least frequently show a syntonic prepsychotic 
personality. They become ill at a relatively early age and their 
clinical picture is characterized by a relatively high frequency of defects 
throughout the mental status examination—poor rapport, underpro- 
ductive stream of talk, neutral mood, sensorium defects (including 
disorientation), scattered thinking, mannerisms, and habit deterio- 
ration—with, however, relatively infrequent hallucinations and 
delusions. This sweeping clinical picture is associated with relatively 
frequent deterioration in course. Schizophrenic individuals of pyknic 
habitus—the somatic type least frequently found among schizophrenic 
patients—show a relatively high frequency of both syntonic and schizoid 
prepsychotic personality, suggesting, as already mentioned, that a 
coupling of pyknic habitus of body with schizoid personality traits 
may increase the liability to a schizophrenic reaction. Once ill, the 
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clinical picture in individuals of pyknic habitus is almost directly comple- 
mentary to that found in the asthenic group. Hallucinations and 
delusions (all types, and paranoid) are prominent, while rapport, stream 
of talk, thinking, and habit organization are less frequently disturbed 
and mannerisms are relatively infrequent. Sensorium defects which 
are present may be secondary to the hallucinations and delusions. 
While more than half of these patients deteriorate, deterioration is 
relatively infrequent as compared with the schizophrenic group a as 
whole and with the asthenic sub-group. Schizophrenic individuals 
of intermediate habitus—the second most frequent type found among 
schizophrenic patients—least frequently show a schizoid prepsychotic 
personality, least frequently show defects throughout the mental status, 
and least frequently deteriorate. The intermediate group is the only 
one in which less than half of the patients deteriorate. Patients of 
this somatic type show a rather high frequency of mannerisms. 

All of these differences in percentage frequency of defects in mental 
status items between the groups were tested for statistical significance. 
Since the number of individuals in each group is relatively small, the 
probable errors are large, and only in the instances given below are 
positive tests for significance obtained. The differences shown in Figure 
1 must therefore be regarded as suggestive rather than equivocally 
established. Significant differences were found as follows: 

1. Between the asthenic and intermediate groups: in rapport, mood, 
presence of the defects, disorientation, scattered thinking, and manner- 
isms, and course. 

2. Between the asthenic and pyknic groups: in rapport, mannerisms, 
scattered thinking, and habit deterioration. 

3. Between the intermediate and pyknic groups: in mannerisms. 

The implications to be drawn from these significant differences 
alone are in accord with the general trend shown in Fig. 1. 

If the five European papers which bear on this question of somatic 
habitus and psychiatric status are considered, not dissimilar findings 
are reported. Mauz (1930), working in Kretschmer’s clinic, studied 
1050 cases of schizophrenia, with particular emphasis on prognostic 
factors, and obtained results compatible with those just reported. 
His findings, in relation to constitutional factors, may be summarized 
briefly as follows: The pyknic habitus influences against a schizo- 
phrenic “catastrophy” and favors remissions. He suggests that the 
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pyknic habitus may be favorable because of greater general resistance 
in a general medical sense to exogenous onslaught (infections, toxins). 
The asthenic habitus, on the other hand, acts in an unfavorable direction. 
Kisselew (1931) studied forty-six schizophrenic patients who were 
found to be distributed among the three habitus types as follows: 
asthenic, 14; intermediate (“muscular”), 8; and pyknic, 8. From this 
distribution he extracts the six cases of paranoid schizophrenia which 
were found to comprise two asthenics, two intermediates (“muscular”), 
one “middle” type, and one unclassified type. From his material, 
therefore, it is impossible to draw any conclusion about a characteristic 
somatic type in paranoid schizophrenia. Kisselew then considers the 
remaining six patients of “muscular” type (4 males and 2 females) 
and finds that they are characterized by (a) psychomotor excitement, 
disorientation, ill-nature, aggressiveness, anxiety feelings, and visual 
hallucinations, and (b) by a tendency to convulsive attacks. While 
these are rather general terms, they represent a certain amount of 
activity of the personality which may correspond to the general preser- 
vation of the mental status in the intermediate type of this study. 
The frequency of convulsive attacks in Kisselew’s cases may be not 
unrelated to the prominance of mannerisms in the present material. 
Kisselew next considers the twelve patients of asthenic type (6 males 
and 6 females) whom he describes as “schizophrenia simplex’, with 
apathy as the outstanding characteristic, and with hebephrenic com- 
ponents. This description, while indefinite, likewise seems in accord 
with the more detailed findings in this study. Finally, he considers 
the eight patients of pyknic habitus (3 males and 5 females), finding 
in them cycloid characteristics—mood swings and periodic remissions— 
with contactability a pronounced feature. In the pyknic group of 
this series, likewise, rapport was better preserved than in the other 
types, and scattered thinking was at a minimum. Kisselew concludes 
that (p. 56): “ .. . jedem Korperbautypus eine eigene Sympto- 
matologie, ein eigener Psychoseverlauf entspricht.” 

Plattner-Heberlein (1932) studied twenty schizophrenic men, ten 
of asthenic and ten of pyknic habitus, all of whom had been hospital- 
ized eight or more years. He reports the prominance of schizoid 
personality in the asthenic type and that 70.0 percent of this type 
became ill before the age of 30, in contrast to the pyknic type in 
whom a syntonic personality was found and only 40.0 percent of 
whom became ill before the age of 30, findings well in accord with 
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the present study. With regard to psychiatric status, he likewise finds 
differences between the two types, stating (p. 313): 

. die Psychose bei unsern Asthenikern und Pyknikern charakterische 
Unterschiede aufweist. Bei den Asthenikern beginnt die Krankheit in den meisten 
Fallen akut in jungen Jahren und fiihrt rasch (in 1-3 Jahren) zu einem katastrop- 
halen Zerfall mit katatonem Endausgang. Bei den Pyknikern zeigt die Krankheit 
meist einen spaten Beginn mit relativ mildem, protrahiertem Verlauf und chronisch 
paranoidem Zustandsbild. Die relativ selten Paranoide der Astheniker zeigen eine 
starke Neigung zu destruktivem Zerfall mit Ubergang in Katatonie. 


He sums up the clinical characteristics of each habitus type in the 
following terms: The asthenic type, at onset, tends to show hypo- 
chondriacal ideas and soon develops dissociation, negativism, indiffer- 
ence, distortion, and general shutting-in of the personality. The pyknic 
type, in contrast, at onset, tends to show self-absorption and halluci- 
nations, with content centered on the environment and affective relations 
to the environment relatively preserved. Again, these findings are in 
accord with differences found between the two types in this study. 

Next, the paper of Vanelli (1932) may be mentioned. His study 
is based on 312 cases comprising 144 patients described as paranoid, 
94 cases described as hebephrenic, 63 catatonic cases, and 14 para- 
phrenic cases. From the point of view of somatic habitus, he divided 


each of the psychiatric categories into broad type and long type, the 
former corresponding roughly to the term pyknic and the latter to 
the term asthenic. His results lead him to the following conclusion 


(p. 12): 


“L’autore esamina 315 schizofrenici stabilendone la costituzione somatica con i 
metodi di Viola e di Viola-Fici e riscontra una notevole preponderanze della 
brachitipia nelle forme paranoide e parafreniche, mentra trava prevalenza della 
longitipia negli ebefrenici e nei catatonici.” 


Finally, Langfeldt’s investigation (1937) may be considered. 
Studying 100 schizophrenic patients (46 males and 54 females), par- 
ticularly from the viewpoint of prognosis, he found that (p. 40): 


“ 


. leptosome build occurs frequently in catastrophic and chronically 
progressing insanity, whereas the pyknic type is rare in these cases, but relatively 
frequent in remitting and cured cases of schizophrenia.” He continues (p. 45): 
“. .. the leptosome type of body and the schizophynic temperament appear to be 
unfavourable factors, particularly when in combination. Cyclothymic temperament 
occurs comparatively frequently also in catastrophic and chronically progressing 
courses, whereas the pyknic habitus is rarely met with in such cases.” 
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Langfeldt lists the pyknic habitus and cyclothymic temperament 
together with an acute onset and the presence of exogenic causes, 
as the most favorable prognostic features. 

The results of this present study, then, and the very limited data 
available in the literature, strongly suggest that the somatic habitus 
of the individual’s constitution (total personality) is indeed more than 
an incidental factor, not only in determining his susceptibility to a 
schizophrenic reaction, but in influencing the nature and course of the 
illness once it has taken hold. As an approach to the problem from 
the point of view of the individual as a unified, integrated personality, 
in contrast to a limited study of part systems, this should prove a 
stimulating avenue for further clinical observation and research. 


SUMMARY AND CONCLUSIONS 
A. Positiwe Findings 


1. In respect of absolute measurements, the schizophrenic patients 
are significantly smaller than the control group in sitting height, 
stature, sternum length, xiphoid-symphysis length, right and left wrist 
width, body weight and right and left hand grip. In umbilical girth 
and in the values for chest girth, stature, and the habitus index, the 
schizophrenic patients show higher values. than the control group. 
When the schizophrenic group is corrected for age, the differences in 
values for umbilical girth, chest girth/stature, and habitus index are 
the only ones to lose statistical significance. 

2. In respect of the absolute measurements, the schizophrenic group 
consistently shows a greater range of variation than the control group. 
This is particularly noted in pulse rate. 

3. In respect of absolute measurements, the schizophrenic group, 
in comparison with the values recorded in the literature for other series 
of individuals, is consistently smaller. 

4. Whether the schizophrenic material is divided into types of 
somatic habitus on the basis of impression or on the basis of differenti- 
ating anthropometric measurements, the asthenic type is most frequent, 
the intermediate type next, and the pyknic type least frequent. In 
the control group, the intermediate type stands first, with the asthenic 
type second, and the pyknic third. When these distributions are 
compared with distributions for schizophrenic and non-schizophrenic 
individuals in the literature, it is demonstrated that the asthenic type 
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has been found more frequently and the pyknic type less frequently 
in schizophrenic patients than in non-schizophrenic individuals. 

5. When the psychiatric status of schizophrenic patients of each 
habitus type, as determined by findings on admission mental status 
examination is determined, clear-cut differences are demonstrated. 
(a) Patients of asthenic habitus are found least frequently to have 
a syntonic personality type; defects throughout the mental status are 
relatively more prominent than in the other types, excepting in respect 
of hallucinations and delusions which are relatively less prominent. 
The three defects, disorientation, scattered thinking, and mannerisms, 
are more prominent in patients of asthenic habitus. A deteriorated 
course is relatively more frequent than in the other types. (b) Patients 
of pyknic habitus show both a syntonic and a schizoid personality more 
frequently than the other two types. Findings on admission mental 
status examination tend to complement those found in the asthenic 
type: hallucinations and delusions (all types, and paranoid) are prom- 
inent, rapport and speech are relatively preserved as are thinking, 
habits of dress, and sphincter control, and motor control. Deterioration, 
while occurring in over half of the cases is less frequent than in the 
asthenic group. (c) Patients of intermediate habitus show the schizoid 
personality least frequently. The admission mental status examination 
is relatively less defective than in the other two types, except for 
the rather prominent presence of mannerisms. Deterioration is rela- 
tively less frequent, occurring in less than half of the cases. 

6. Onset of present illness is relatively more frequent before the 
age of 30 in patients of asthenic and intermediate habitus; after the 
age of 30, in patients of pyknic habitus. 

7. A methodological procedure for determining habitus type on 
the basis of significantly distinctive objective anthropometric measure- 
ments is demonstrated. 


B. Conclusions 


Results of an investigation of the somatological status of 193 
schizophrenic women, both in relation to the somatological status of 
non-schizophrenic individuals and in relation to their own psychiatric 
status lead to the following general conclusions: 

1. Schizophrenic patients, in respect of their somatic dimensions, 
are small people as human beings go. 
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2. The psychomotor response of schizophrenic patients is inadequate 
as compared with normal individuals, as measured by their ability 
to register hand grip. 

3. The pulse rate is more variable in schizophrenic patients than in 
normal individuals, suggesting a greater autonomic instability. 

4. The asthenic type of somatic habitus is more common and the 
pyknic type less common in schizophrenic patients than in non-schizo- 
phrenic individuals. This weighting of the distribution persists whether 
an impressionistic method of typing is used or whether typing is 
determined by objective standards based on anthropometric measure- 
ments, and whether the factor of age is considered or not. 

5. While the pyknic type of habitus tends to appear somewhat 
more frequently with increase in mean age in schizophrenic patients, 
this is believed due not only to an age factor, but to the fact that 
patients of pyknic habitus are older at age of onset of present illness 
than patients of other somatic types. 

6. A certain association is found between somatic habitus and 
personality type, in that the syntonic personality is least frequently 
found in the asthenic habitus and most frequently found in the pyknic 
habitus. The schizoid personality is least frequently found in the 
intermediate habitus and most frequently found in the pyknic habitus. 
It is suggested that, whereas individuals of pyknic habitus seem least 
frequently to develop a schizophrenic reaction, their exposure to risk 
in the presence of schizoid personality traits may increase. 

7. Somatic habitus may operate as a dynamic factor in the genesis 
and clinical development of the schizophrenic reaction. The asthenic 
habitus is associated with more ominous mental status defects, and 
with more frequent deterioration in course. The pyknic habitus is 
less prominently associated with a sweepingly defective mental status, 
and with deterioration in course, but is associated with a high frequency 
of hallucinations and delusions. The intermediate type shows the best 
preservation of the mental status, and the least tendency toward 
deterioration. It is particularly characterized by the presence of 
mannerisms. 


APPENDIX 
PROCEDURE FOR DETERMINING AN OBJECTIVE ANTHROPOMETRIC 


STANDARD FOR USE IN DETERMINING HABITUS TYPE 


Pearl (1940, p. 344) states that “ ... an obligate prerequisite to 
any attempt at a rational biological analysis of human somatology is 
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to have first an accurate quantitative description of the phenomena it 
is proposed to analyze, namely human shapes and sizes. This descrip- 
tion can only be furnished by sound, critical, intelligent and honest 
anthropometry.” The following pages are devoted to the description 
of a procedure for setting up an objective standard based on somatic 
measurements and index values by means of which human beings 
can be separated into the four generally accepted bodily types—asthenic, 
intermediate, pyknic, and dysplastic. The final standard consists of a 
table of measurements which is, essentially, a translation into quantita- 
tive terms of the differences in dimensions utilized roughly in sorting 
out bodily types by the method of subjective impression. In an extreme 
asthenic or pyknic build, classification by impression is accurate and 
a more refined description is of no practical interest. In less extreme 
types, classification becomes more difficult and some criteria of division 
between types must be adopted. The determination of these division 
points becomes the crucial consideration in developing an objective 
anthropometric standard. The essential questions would seem to be: 
Above or below what anthropometric values does the characteristic range 
in respect of stature (chest depth, umbilical girth, etc.) lie for the 
asthenic, the intermediate, the pyknic? To what extent do the character- 
istic ranges overlap, to what extent are they distinct? 

As the first step towards an answer to these questions the values 
for each somatic variable and index were grouped into class units 
corresponding in each case to tenths (deciles) of the total range for 
the variable concerned. The ten resulting frequency classes for each 
variable were then assembled into three sections, a lower, middle, and 
upper (Table A). The dividing points were chosen arbitrarily at the 
decile unit (usually the 4th and 6th, in three cases the 3rd and 7th, 
and in one case each the 3rd and 5th and the 5th and 7th) which 
seemed to insure the most even distribution of the cases into the three 
sections. 

The total material of 193 schizophrenic women was next separated 
into the three habitus types as determined by impression. Frequency 
distributions were then set up, showing the number of individuals of 
each of the three habitus types whose measurements for each somatic 
variable fell in the lower, the middle, or the upper section of the 
distribution for that variable. Thus for stature, of the 69 asthenic 
women, forty, or 57.9 percent, had a stature of 156.59 cms. or under; 
twenty-five, or 36.2 percent, had a stature of between 156.6 cms. and 
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162.19 cms.; and only four, or 5.9 percent, had a stature of 162.2 cms. 
or over. The absolute frequency and the percentage frequency distri- 
butions of the individuals of each type of habitus in respect of the 
triple divisions of the scale for all of the somatic variables are presented 
in Table B. 


TABLE A 


Division of range of somatic variables into lower, middle, and 
upper sections 





SOMATIC VARIABLE 


LOWER SECTION 


MIDDLE SECTION 


UPPER SECTION 





Head girth 
Head breadth 
Head length 
Sitting height 


49.2— 52.9 
13.3— 14.37 
16.2— 17.55 
72.9— 80.77 


53.0 — 54.8 
14.38— 14.91 
17.56— 18.23 
80.78 — 84.71 


54.9 — 587 
14.92— 16.0 
18.24— 19.60 
84.72— 92.6 


Stature 

Sternum length 
Xiphoid-symphysis. . . 
Biacromial 


156.6 — 162.1 
14.74— 16.85 
32.52— 39.17 
31.75— 34.80 
28.38 — 30.31 
16.62— 18.57 
4.90— 5.19 
73.24— 87.57 
79.66 — 95.69 
116.2 — 169.7 
46.57 — 56.52 
73.3 — 105.6 
99.82 — 111.87 


162.2 — 173.4 
16.86— 21.1 
390.18 — 52.5 
34.81— 30.4 
30.32 — 34.2 
18.58— 22.5 
52— 5.8 
87.58 — 106.7 
95.70 — 135.8 

169.8 — 210.0 
56.53— 64.0 

105.7 — 130.0 

111.88 — 136.0 


145.4 — 156.5 
10.5— 14.73 
19.2— 32.51 
24.1— 31.74 
Bicristal 24.5— 28.37 
Chest depth 12.7— 16.61 
Wrist width—right.. 43— 4.89 
Chest girth 58.9— 73.23 
Umbilical girth 55.6— 79.65 
76.0 — 116.1 
30.1— 46.56 
49.0— 73.2 
75-7— 99.81 


Chest girth/Stature.. 
Weight/Stature 
Habitus index 





In looking over Table B, it at once becomes evident that striking 
differences in the percentage frequencey of distribution of individuals 


of the three types of habitus exist. It is to be emphasized that such 
differences are hardly unexpected, since it was on the broad differences 
between these individuals that they were originally separated into four 
categories by impression. The important point now is, not that differ- 
ences are demonstrated, but that these differences are expressed in an 
orderly fashion in quantitative terms capable of further analysis. 

The next step is to test these differences in percentage frequencies 
between one type and another for significance, to determine which are 
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TABLE B 


Absolute and percentage frequency distributions of individuals of 
asthenic, intermediate, and pyknic habitus in respect of the 
different somatic variables demarcated according 
to range into three sections 





ASTHENIC INTERMEDIATE PYKNIC 
SOMATIC VARIABLE 





No. Percent No. Percent No. Percent 





Head girth (cms.) 
46.3 
49.2 
4:5 
Head breadth (cms.) 
14.37 and under 46.3 
14.38 — 14.91 43-4 
14.92 and over 10.3 
Head length (cms.) 
17.65 and under 37.6 
17.56 — 18.23 40.5 
18.24 and over 21.9 
Sitting height (cms.) 
40.5 
53.6 
5-9 
Stature (cms.) 
156.59 and under 57-9 
156.6 — 162.19 36,2 
162.2 and over 5.9 
Sternum length (cms.) 
14.73 and under 37.6 
14.74 — 16.85 55.0 
16.86 and over 5 7-4 
Xiphoid-symphysis (cms.) 
32.51 and under 
32.52 — 39.17 
39.18 and over 
Biacromial (cms.) 


34.81 and over 
Bicristal (cms. ) 
28.37 and under 
28.38 — 30.31 
30.32 and over 
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TABLE B (Continued) 





ASTHENIC INTERMEDIATE PYKNIC 





SOMATIC VARIABLE 
No. Percent No. Percent No. Percent 





Chest depth (cms.) 
16.61 and under 84.0 46.5 
16.62 — 18.57 16.0 39.5 
18.58 and over 0.0 14.0 
Wrist width — right (cms.) 
4.89 and under 52.1 23.2 
33-3 46.5 
14.6 30.3 


02.7 52.2 
7:3 47.8 
0.0 0.0 
Umbilical girth (cms.) 
79.65 and under 41.9 
79.66 — 95.69 Y 58.1 
95.70 and over . 0.0 
Weight (lbs.) 
116.19 and under 34.1 6.3 
116.2 — 169.78 . 65.9 
169.8 and over Y 0.0 28.1 
Chest girth/Stature 
46.56 and under 5 62.8 
46.57 — 56.52 8 68.8 
56.53 and over ’ 0.0 18.7 
Weight/Stature 
73.29 and under 29.6 0.0 
73.3 — 105.69 Y 53.1 
105.7 and over Y 0.0 46.9 
Habitus index 
99.81 and under ‘ 0.0 
99.82 — 111.87 , 32.8 38.7 
111.87 and over . " 61.3 





fundamental and which are essentially unimportant. To do this, 
dichotomies rather than triple divisions are necessary for technical 
reasons, and Table C, based on Table B, was set up. In making the 
transition from a triple to a dichotomus division of the material, the 
procedure of choice, in a rigidly scientific sense, would be to contrast 
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only the lower and upper sections, omitting the cases in the middle, 
transition, section entirely. However, two objections to this method 
of procedure seem to warrant a more flexible approach. In the first 
place, for statistical purposes it seemed undesirable to reduce the number 
of cases in the final dichotomies by entirely discarding those which 
fall in the middle section. In the second place, as emphasized in the 
text, variations in human habitus are recognized as distributed in a 
continuous manner, and it seemed unwise to introduce a hiatus in the 
continuity of a distribution by omitting cases falling in the middle 
range between the upper limit of the lower section and the lower 
limit of the upper section. It was determined, therefore, to combine 
two contiguous sections and compare them with the remaining section 
(lowest and middle against upper; lowest against middle and upper). 
In Table C, the scale for stature, for example, is divided into two 
instead of three sections by combining, first, the middle and upper 
sections (156.6 cms. and over) in contrast to the lowest section (156.5 
cms. and under), and second, the lowest and middle section (162.19 
and under) in contrast to the upper section (162.2 cms. and over). 
The frequency distributions .n the first case then become: forty women 
of asthenic habitus, or 57.9 percent, fall in the lowest section while 
twenty-nine, or 42.1 percent, fall in the remaining part of the range. 
The frequency distributions in the second case become: sixty-five 
women of asthenic habitus, or 94.1 percent, fall in the lower part of 
the range while four, or 5.9 percent, fall in the upper section. 

The differences between these percentage frequencies among the three 
types of habitus were then tested for statistical significance in the usual 
manner, and the results for each somatic variable indicated qualitatively 
in the extreme right hand column of Table C where the heading A-I 
indicates the comparison between asthenic and intermediate; A-P, 
between asthenic and pyknic; and I-P, between intermediate and pyknic. 
The sign < means a difference “significantly less than”, the sign > 
a difference “significantly greater than”, and a dash (—) “no significant 
difference.”” By reading down this column it is possible to see at a 
glance where significant differences are found and what the nature of 
these differences is. Thus, for stature, asthenics are more frequently 
shorter (156.59 cms. and under) than intermediates but do not differ 
significantly from pyknics. Intermediates, however, are significantly 
taller than pyknics (more frequently 156.6 cms. or over). Similarly, 
for head girth, asthenics are significantly smaller than intermediates 





HUMAN BIOLOGY 


TABLE C 


Absolute and percentage frequency distributions of individuals of 
asthenic, intermediate and pyknic habitus in respect of the 


different somatic variables demarcated according 
to range into two sections 


Significant differences in percentage frequencies between the types 
are indicated in the right hand column. 





SOMATIC VARIABLE 


ASTHENIC 


INTERMEDIATE 


PYKNIC 


SIGNIFICANT 
DIFFERENCES 





No. 


Percent 


Percent 


No. 


Percent 


A-I A-P I-P 





Head girth (cms.) 
52.9 and under 
53.0 and over 
54.89 and under 
54.9 and over 
Head breadth (cms.) 
14.91 and under 
14.92 and over 
Head length (cms.) 
17.55 and under 
17.56 and over 
Sitting height (cms.) 
80.77 and under 
80.78 and over 
Stature (cms.) 
156.59 and under.... 
156.6 and over 
162.19 and under.... 
162.2 and over 
Sternum length (cms.) 
14.73 and under 
14.74 and over 
Xiphoid-symphysis (cms. ) 
32.51 and under 
32.52 and over 
Biacromial (cms.) 
31.74 and under 
31.75 and over 


46.324.0 

53-7 

95-5£5.3 
4.5 


80.7+2.5 
10.3 


37-64.4 
62.4 


40.5+3.9 
59-5 


57.924.0 

42.1 

04.1+6.0 
5-9 


37.63.9 
62.4 


71.0+3.7 
29.0 


42.04.0 
58.0 


18.2+3.9 
81.8 
72.64.5 
27.4 


72.6+4.5 
27.4 


11.43.2 
88.6 


22.6+4.2 
77-4 


20.5+4.1 
79.5 
63.7+4.9 
36.3 


15.8+3.7 
84.2 


63.7+5.0 
36.3 


25.0+4.4 
75.0 


21.9+ 4.9 
78.1 
53-I 5.2 
46.9 


65.6% 5.6 
34-4 


9.410.9 
90.6 


37.5% 5.8 
62.5 


62.5+ 5.8 

37-5 

90.6+10.9 
9.4 


18.7+ 4.6 
81.3 


37.5t 5.8 
62.5 


34.4 
65.6 








Bicrist 
28.3: 
28.33 
30.3) 


Umbil: 
79.6: 
70.6 
Weigh 
116.1 
116.2 
Chest 
46.5( 
40.57 
Weigh 
73.2¢ 
733 
Habitu 
99.8: 
99.82 
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TABLE C (Continued) 





SOMATIC VARIABLE 


ASTHENIC 


INTERMEDIATE 


SIGNIFICANT 
PYKNIC DIFFERENCES 





Percent 


No. Percent 


No. Percent A-I A-P I-P 





Bicristal (cms.) 
28.37 and under 
28.38 and over 
30.31 and under 
30.32 and over 
Chest depth (cms.) 
16.61 and under 
16.62 and over 
Wrist width—right (cms.) 
4.89 and under 
4.9 and over 
Chest girth (cms.) 
73.23 and under 
73.24 and over 
Umbilical girth (cms.) 
79.65 and under 
70.66 and over 
Weight (ibs.) 
116.19 and under.... 
116.2 and over 
Chest girth/stature 
46.56 and under 
46.57 and over 
Weight/stature 
73.29 and under 
73.3 and over 
Habitus index 
99.81 and under 
99.82 and over 


73.90+3.6 

26.1 

098.53.1 
1.5 


84.0+2.9 
16.0 


§2.1%3.2 
47.9 


92.7+6.7 
7-3 


97-144.3 
2.9 


100.0 
88.4+2.5 
11.6 

100.0 


98.52.2 
I 4-5 


14 


34.1+4.8 
65.9 
88.63.2 
11.4 


46.525.1 
53-5 


23.243.2 
76.8 


52.2+5.1 
47.8 


41.9+5.1 
58.1 


34.1448 
65.9 


62.8+4.9 
37.2 


29.6+4.6 
70.4 


67.245.1 
32.8 


25.1% 5.2 
74-9 
68.8 5.5 
31.2 


15.7 4.3 
84.3 


21.9+ 4.89 
78.1 


9.7411.3 
91.3 


0 00 
32 100.0 


28 


32 


° Oo 
43 100.0 





and pyknics, while intermediates and pyknics do not differ significantly 


from each other. 


These relations of each of the types to each other, in respect of 
the various somatic variables, are expressed verbally in Table D. This 
table shows qualitatively in what respects each type of habitus resembles 
each other type, differs from each other type, and where overlapping 
occurs. (Of all of the somatic variables listed in Table 1 (first part 
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TABLE D 


Comparison of interrelationships of the asthenic, intermediate, and 
pyknic habitus types in respect of absolute measurements 
and significant indices 








ASTHENICS AND INTERMEDIATES (Differ in 15 characteristics) 
I. Similar in: 
Xiphoid-symphysis length 
II. Asthenics smaller in: 
Head girth, breadth and length 
Sitting height, stature, and sternum length 
Biacromial width, bicristal width and wrist width 
Chest girth and umbilical girth 
Weight 
Chest girth/stature and weight/stature 
Chest depth 
III. Asthenics larger in: 0 





ASTHENICS AND PYKNICS (Differ in 12 characteristics) 
I. Similar in: 

Head length, sitting height, stature and biacromial width 
II. Asthenics smaller in: 

Head girth and breadth 

Sternum length and xiphoid-symphysis length 

Bicristal width and wrist width 

Chest depth 

Weight 

Chest girth/stature and weight/stature 

Chest girth and umbilical girth 
III. Asthenics larger in: o 





INTERMEDIATES AND PYKNICS (Differ in 8 characteristics) 
1. Similar in: 

Head girth, breadth and length 

Sitting height and sternum length 

Biacromial width and wrist width 

Weight 
II. Intermediates smaller in: 

Xiphoid-symphysis length 

Bicristal width 

Chest depth 

Chest girth and umbilical girth 

Sitting height/stature and chest girth/stature 
III. Intermediates larger in: 

Stature 





A! 


II 


I} 


II 








ics) 


ics) 


ics) 
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TABLE E 


Comparison of interrelationships of the asthenic, intermediate and 
pyknic habitus types in respect of absolute measurements 
and significant indices 


(From Burchard, 1937, p. 37.) 





ASTHENICS AND INTERMEDIATES (Differ in 5 characteristics) 
I. Similar in: 
Chest depth W-H index 
Stature Length of leg 


Sitting height 

II. Asthenics smaller in: 
Biacromial width Chest width 
Bicristal width Trunk length 
Weight 

III. Asthenics larger in: 0 








ASTHENICS AND PYKNICS (Differ in 9 characteristics) 
I, Similar in: 
Trunk height 
II. Asthenics smaller in: 
Weight Chest width 
Biacromial width 
Bicristal width 
Chest depth 
III. Asthenics larger in: 





Stature Leg length 
Sitting height W-H index 
INTERMEDIATES AND PYKNICS (Differ in 5 characteristics) 
I. Similar in: 
Weight Chest width 
Sitting height W-H index 


Biacromial width 
II. Intermediates smaller in: 
Chest depth 
III. Intermediates larger in: 
Bicristal width Leg length 
Stature Trunk length 
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of this paper), only in the following were no significant differences 
found, and they are consequently omitted from the table: pulse rate, 
sitting height/stature, biacromial width/stature, biacromial width/ 
bicristal width, sternum length/xiphoid-symphysis. The data on the 
dysplastic group are omitted, since the results scattered so widely across 
the other three groups that no significant pattern could be formulated.) 

In comparison with Table D, the findings of Burchard (1936, p. 
37) on 407 white male patients comprising 13 psychiatric categories 
are of interest. Pursuing essentially the same line of reasoning to 
this point, his results are in some respects similar, in some respects 
different, from those obtained in the present sample. His results are 
presented in tabular form (Table E), comparable to the results of 
this study shown in Table D. It will be noted that only six of the 
same somatic variables are used in both studies, namely: stature, sitting 
height, biacromial width, bicristal width, chest depth and weight. 

If the results of the two studies in respect of these six somatic 
variables are compared, it will be noted that both studies agree in the 
following respects : 

1. Weight is a significant somatic variable for differentiating the 
asthenic type from the intermediate and pyknic types of somatic habitus. 

2. Bicristal width is a significant somatic variable in differentiating 
the asthenic type from the intermediate and pyknic types. 

3. Biacromial width is a significant somatic variable in differentiating 
the asthenic from the intermediate type. 

4. Chest depth is a significant somatic variable in differentiating the 
asthenic type from the pyknic type, and the intermediate type from the 
pyknic type. 

5. Stature is a significant somatic variable in differentiating the 
intermediate type from the pyknic type. 

6. Weight and sitting height do not vary significantly between the 
intermediate type and the pyknic type. 

The two studies fail to agree in the following respects: 

1. The asthenic type is smaller than the intermediate type in chest 
depth, stature, and sitting height (this study) ; similar in these respects 
(Burchard). 

2. The asthenic type is similar to the pyknic type in sitting height 
and stature (this study); larger in these respects (Burchard). 

3. The asthenic type is similar to the pyknic type in biacromial 
width (this study) ; small in this respect (Burchard). 
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4. The intermediate type is similar to the pyknic type in biacromial 
width (this study) ; larger in this respect (Burchard). 

While Burchard’s results are not strictly comparable since the 
measurements were obtained on males rather than females, the points 
in which the two studies agree and disagree are of great interest. 
Wherever the results disagree, and one habitus type is smaller in a certain 
respect than another in one study, but not in the other, it will be noted 
that in the second study the relationship is never reversed, but any 
differences found to exist are simply found to be insignificant 
statistically. 

While Burchard does not carry these qualitative formulations of 
the behavior of the different somatic variables in each of the habitus 
types further, it was felt desirable in the present inquiry to translate 
them to quantitative terms, substituting for the verbal formulations 
in Table D, appropriate anthropometric values. These values were 
easily obtained from Table C, on which Table D is based, and are 
presented in Table F. Table F, then, represents an objective set of 
anthropometric criteria for determining somatic habitus. It shows the 
range of values characteristic of each type of habitus, points of 
demarcation distinguishing one type from another and areas of over- 
lapping between the types. As would be expected when the continuity 
of variation in habitus is emphasized, overlapping occurs only between 
asthenic and intermediate and intermediate and pyknic, never between 
asthenic and pyknic alone (in respect of four variables, head breadth 
and length, sitting height, and biacromial width, the pyknic type over- 
laps both intermediate and asthenic). Vertical, horizontal, circum- 
ferential, and ponderal measurements are all considered, each is allowed 
to act independently but is only applied in determining habitus together 
with all of the others. Since this particular table is based on psychotic 
individuals who have been shown to run, as a group, below average in 
size for women in general so far as data for comparison are available, 
and since the number of cases on which the table is based is relatively 
small, the exact anthropometric ranges constituting it are not advanced 
as any ultimate standard for determining somatic habitus universally. 
Nevertheless, the approach seems reasonable and a similar table worked 
out on an unselected and adequately large sample of individuals would 
reduce the subjective factor in constitutional studies to a minimum and 
have considerable value in placing the technique of typing on a scientifi- 
cally sound basis. Actually, the results obtained in this study compare 
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very well with the mean values recorded in the literature for female 
asthenic, intermediate, and pyknic habitus, as compiled in Table G from 
the papers of Olivier (1922), Kretschmer (1925), and Ciocco (1936). 


TABLE F 


Summary of numerical values for somatic variables for use as point 
of demarcation in distinguishing one type of somatic 
habitus from another 





SOMATIC VARIABLES ASTHENIC 


INTERMEDIATE 


PYKNIC 





Head girth (cms.)............ 
Head breadth (cms.)......... 
Head length (cms.).......... 
Sitting height (cms.)......... 
errr 
Sternum length (cms.)....... 
Xiphoid-symphysis (cms.).... 


54.89 and less 
14.91 and less 
18.23 and less 


84.71 and less 
162.1 and less 
16.85 and less 
39.17 and less 
34.80 and less 
28.37 and less 
16.61 and less 
5.1 and less 


Biacromial width (cms.)...... 
Bicristal width (cms.)........ 
Chest depth (cms.)........... 
Wrist width—right (cms.).... 
Chest girth (cms.)........... 
Umbilical girth (cms.)....... 
PRT sic Sata aedeesans 
Chest girth/Stature 
Weight/Stature 

Habitus index 


73.23 and less 
79.65 and less 


116.1 and less 


46.56 and less 
73.2 and less 


99.81 and less 


53-0 and over 
No limits 
17.56 and over 
80.78 and over 
156.6 and over 
14.74 and over 
39.17 and less 
31.75 and over 
30.31 and less 
18.57 and less 
4.9 and over 
87.58 and less 
95.6 and less 
116.2 — 169.8 
56.52 and less 
105.6 and less 
111.87 and less 


53.0 and over 
No limits 
No limits 
No limits 

162.1 and less 

14.74 and over 

32.52 and over 
No limits 

28.38 and over 

16.62 and over 

4.9 and over 
73.24 and over 
79.66 and over 

116.2 and over 

46.57 and over 

73.3 and over 

99.82 and over 





The procedure followed in using this table of criteria for determin- 
ing the habitus of a given individual is as follows: the values for 
each somatic variable recorded on the anthropometric sheet on each 
patient were compared with the fourteen somatic variables and three 
indices listed in Table F. A notation was made on the patient’s sheet 
to the left of each of the seventeen somatic variables indicating whether 
this value fell within the range listed in the Table for asthenic (A), 


intermediate (I), or pyknic (P). 


Since overlapping is common, the 
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TABLE G 


Comparison of mean values recorded in the literature for various 
somatic variables in females of asthenic, intermediate, and 
pyknic habitus type with results obtained in this study 





AUTHORITY 


ASTHENIC 


INTER- 


MEDIATE PYKNIC 


NUMBER 


DIAGNOSIS 





Olivier 
Kretschmer 


Ciocco 
Ciocco 
This paper 


154.0 
153.8 


156.1 
161.5 
162.1 and 
under 


Height 
154.0 
156.5 


160.0 
163.1 


156.9 
155.6 
156.6 and 


over 


153.9 
150.0 
162.1 and 
under 


Schizophrenia 
Manic-depressive 
and schizophrenia 
Cardiacs 
Non-cardiacs 
Schizophrenia 





Olivier 
Kretschmer 


Ciocco 
Ciocco 
This paper 


46.0 
32.8 


54.2 
47.0 
52.8 and 
under 


Weight 
57-0 54.2 
61.7 56.3 


66.2 82.0 


59.5 70.0 
52.8—77.2 52.8and 
over 


Schizophrenia 
Manic-depressive 
and schizophrenia 
Cardiacs 
Non-cardiacs 
Schizophrenia 





Olivier 
Kretschmer 
This paper 


32.6 
34-4 
34.8 and 
under 


Biacromial width 
37.2 34.3 
37-4 34-3 

31.75and Nolimits 
over 


Schizophrenia 
Schizophrenia 
Schizophrenia 





Olivier 
Kretschmer 
This paper 


67.5 
67.7 
79.65 and 
under 


Abdominal girth 
75.0 79.0 
95.8 78.7 

95.6and 79.66 and 
under over 


Schizophrenia 
Schizophrenia 
Schizophrenia 





Olivier 
Kretschmer 
This paper 


53.8 
53.6 
54.89 and 


under 


Head girth 
55.0 54.2 
54.8 54.5 
53.0 and 53.0 and 
over over 


Schizophrenia 
Schizophrenia 
Schizophrenia 





Kretschmer 
This paper 


15.0 
14.9 and 
under 


Head breadth 
15.4 15.0 
Nolimits No limits 


Schizophrenia 
Schizophrenia 





Kretschmer 
This paper 


17.0 
18.23 and 
under 


Head length 
17.6 17.1 
17.56and No limits 
over 


Schizophrenia 
Schizophrenia 
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value for a single variable might be characteristic of any two or all 
three types, and the completed list look something as follows: 


Anthropometric 


Head girth — 54.6 

Head breadth — 14.6 

Head length — 18.1 

Sitting height — 80.6 
Stature — 173.4 

Biacromial width — 35.2 
Bicristal width — 30.6 
Xiphoid-symphysis — 31.7 
Sternum length — 16.1 
Wrist width — right — 5.3 
Chest depth — 15.3 

Chest girth — 609.0 
Umbilical girth — 73.5 
Weight — 120.0 

Chest girth/Stature — 39.9 
Weight/Stature — 75.0 

100 (Chest girth + Abdominal girth) /Stature 


oe en a | 


ee a ee ee Oe ee | 


The amount of overlapping which occurs in any one individual in 
respect of not only one, but several, individual somatic variables is 
impressively shown in this left-hand column. 

The next step in arriving at an estimation of the individual’s type 
is as follows: the number of times out of a possible seventeen that A, 
and I, and P appears in the left-hand column is totaled. Then: 

1. If any one type (A, or I, or P) appears 15, 16, or 17 times, 
and the other two types 14 or less times, the patient is classified as a 
“pure” asthenic (or intermediate or pyknic). 

2. If any two types appear 15, 16, or 17 times, and the third type 
14 or less times: (a) If each of the two types is found 15 times, or 
16 times, or 17 times, the individual is considered as much one type 
as another, and is classified as dysplastic; (b) If one of the two types 
is found 15 times and the other 16 or 17 times, or if one is found 15 
or 16 and the other 17 times, the individual, while not considered 
“pure”, is regarded as more like the type which is found more fre- 


quently, and is classed as such. 

3. If none of the three types appear 15, 16, or 17 times, the 
individual is classified as dysplastic, since no single type predominates. 
No cases were found in which all three types appear 15 or more times. 
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In the above example, A appears 10 times; I, 16 times; and P, 10 
times. This patient, therefore, is classified as an intermediate type, 
the habitus type, incidentally, to which she had been assigned impres- 
sionistically. In similar fashion, the entire material of this study was 
reclassified. The results may be summarized briefly (Table 17): An 
asthenic group of 75 women is found (consisting, by impressionistic 
typing, of 54 asthenics, 4 intermediates, 16 dysplastics, and 1 pyknic) ; 
an intermediate group of 58 women (consisting, by impressionistic 
typing of 33 intermediates, 4 asthenics, 4 pyknics, and 17 dysplastics) ; 
a pyknic group of 37 women (consisting, by impressionistic typing, of 
25 pyknics, 10 dysplastics, 2 intermediates, and no asthenics) ; and a 
dysplastic group of 23 women (consisting, by impressionistic typing, 
of 5 dysplastics, 11 asthenics, 5 intermediates, and 2 pyknics). 

The significance of these results in relation to the immediate problem 
of the schizophrenic psychosis and somatic habitus is considered in the 
text of this study. 
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INTRACRANIAL VARIATION IN THE WEIGHT 
OF THE HUMAN BRAIN (Concluded) 


BY F. W. APPEL AND E. M. APPEL 








VARIATION IN BRAIN WEIGHT BY CAUSES OF DEATH 


_—SSHE total number of primary and secondary causes of death 
(| = Bt | for the 2080 cases with non-lesioned brains should be 4160. 
s/ But 386 causes were never assigned (or, rather, they are not 
=], given on the data sheets), hence only 3774 causes are known. 
These are accounted for in Table 7. The groupings are those of the 
International List (4th revision), with three exceptions. The mis- 
cellaneous category (183 causes) includes a variety of infectious and 
degenerative diseases, none of which occurs frequently enough for 
definitive statistical analysis. Tuberculosis has been listed by itself, since 
there are enough cases of this infectious disease to form a sizeable group. 
Finally, arteriosclerosis has been listed separately although it is in- 
cluded in the group of circulatory diseases. 

Of the total number of assigned causes of death, 25 percent are 
diseases of the circulatory system. There are even more respiratory 
diseases (27 percent), for this category includes the terminal pneumonias 
and respiratory congestions which are prevalent in any autopsy pop- 
ulation. Diseases of the nervous system account for only I1 percent 
of the combined causes of death — not a very large proportion, 
considering that the cases come from a mental hospital. Tuberculosis, 
the circulatory diseases, and the respiratory diseases all outrank the 
nervous diseases as causes of death. 

The mean weight of the brain is highest for the cases of violent and 
accidental deaths. This group includes the suicides and the men who 
died through accidents while working. In other words, it includes 
some of the more active patients. No attempt will be made to show 
that these men were larger than the men in other groups, or that their 
mean body weight was greater. The records as to size are infrequent, 
and the statements about size are too general, to make a statistical study 
worthwhile. Occasionally a record states that a patient was “fairly well 
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nourished”, or that he was “rather emaciated”, but little use can be made 
of this information. It can be said, however, that many of the patients 
who came to violent and accidental deaths were robust, and that the 
group as a whole had suffered relatively little physical wasting due to 


disease. 


TABLE 7 


Variation in brain weights according to causes of death 
(Non-lesioned-brain cases) 





NUMBER RANGE 


MEAN MEDIAN 


CAUSE 
OF 
DEATH 


(grams) 


(grams) 


(grams) 


STANDARD COEFFICIENT 
DEVIATION OF VARIATION 
(grams) (percent) 





Tuberculosis 
Cancer 
Diseases of 
the nervous 
system 
Arterio- 
sclerosis 
Diseases of 
the circula- 
tory system, 
including 
arterio- 
sclerosis 
Diseases of 
the respira- 
tory system 
Diseases of 


the digestive 


system 
Diseases of 


533 1000-1750 
112 950-1630 


430 870-1640 


358 971-1720 


955 971-1700 


1023 870-1750 


284 1000-1750 


the urogenital 


system 
Violent and 

accidental 

deaths 


200 934-1720 


54 1135-1729 


Miscellaneous 183 


Not given 


Total 


386 


4160 


1328.24 3.54 
1275.00+ 7.56 


1285.35 


1273.18+ 


1295.03 
1300.34 2.79 
1307.39 4.97 
6.58 


1315.00+ 


1374.07£13.42 


1326.84+ 
1278.79+ 


1277.27 


1270.09+ 


1289.06 


1204.37 3.49 


1316.49 6.23 


1313.85+ 8.25 


1352.63 16.82 


121,152.50 
118.65+5.35 


9.120.19 
9.310.42 


134.38%3.09 10.4620.24 


116.98%2.95 9,190.23 


123.00£1.90 9.50+0.15 
132.15+1.97 10.170.15 
124.16%3.51 9.500.27 
10.50+0.36 


137.990+4.65 


146.17+9.49 10.640.70 








made 
tients 
at the 
lue to 


EFFICIENT 
VARIATION 
percent) 


120.19 
.310.42 


460.24 


190.23 


500.15 


170.15 


500.27 


500.36 


640.70 
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Arteriosclerosis has been singled out from the circulatory diseases 
because of its frequency of occurrence. Patients who died of this 
disease had a relatively low mean brain weight. The weight was relatively 
low also for men who died of cancer. For these categories the means 
are about 100 grams lower than the mean for violent and accidental 
deaths. For the other categories of the causes of death, the mean weights 
lie between the two extremes. Of the various disease groups, tuberculosis 
shows the highest mean weight, but this weight is only 51 grams above the 
lowest weight, that for arteriosclerosis. The differences certainly are not 
striking. 

Since there are usually two causes of death for each case, the above 
differences refer to arrays almost twice as extensive as any to which we 
can refer in other sections of this paper. The mean differences,,even if 
they are quite small, are therefore more likely to have statistical 
significance. Yet it turns out that only the mean weight differences 
between tuberculosis and arteriosclerosis, and between tuberculosis and 
the nervous diseases, are more than six times their probable errors. The 
mean differences between tuberculosis and cancer, and between tuber- 
culosis and the circulatory diseases are more than four times, but less 
than six times, their probable errors. And only in the two extreme 
categories (arteriosclerosis and the violent and accidental deaths) do 
the mean weights differ from the mean for the total non-lesioned array 
by more than four times the probable errors. In short, not much 
significance can be attached to most of these differences, though of 
course they cannot be dismissed as negligible. 

Another analysis suggested itself, namely, of how the post-mortem 
brain-weight trends may differ for various causes of death. Table 8 
gives the mean brain weights for certain causes, by hours post mortem. 
It should be understood that this study, like the preceding one, is merely 
an initial survey. 

The number of hours post mortem is known for only 1544 cases, and 
for only 2789 causes of death (299 causes are not specified). In spite 
of the reduction in the number of causes one more general category and 
five more specific categories of the causes of death have been added to 
the list. Let us consider first the mean weights for the categories given, 
without reference to the post-mortem variations. For cancer, for all 
of the cases in the abridged list (that is, that for which the hours post 
mortem are given), the mean weight is now 13.5 grams higher than it 
was for the unabridged list (the total array of non-lesioned-brain cases). 
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For the nervous diseases the weight is 11.5 grams lower, and for the 
urogenital diseases it is 16.7 grams lower, than it was in our first survey. 
A new and very high mean is the one which has been added to the list 
of general categories, namely that for the infectious diseases as a 
group. Among the more specific categories is pneumonia, unspecified, 
with a mean weight 23.3 grams lower than the weight for the respiratory 
diseases as a group, and cardiorenal disease, with a mean 21.9 grams 
higher than the mean for the circulatory diseases as a group. 

Now let us try to estimate the differences between the mean weights 
as they may have existed at the time of death. During the early hours 
post mortem the mean weights differ considerably, therefore it may be 
inferred that they differed at the time of death. Three hours after 
death the mean weight for the complete array of cases for which the 
hours post mortem are given is estimated to have been about 1262 
grams; six hours after death it is estimated to have been about 1275 
grams. These values must serve as standards with which to compare 
the weights for the selected causes of death for the corresponding 
times post mortem. 

The mean weight for the infectious diseases for the earliest period 
post mortem is relatively high. It is not quite as high for the 
respiratory diseases. The weights are relatively low for cancer, the 
nervous, the circulatory, and the urogenital diseases. For the digestive 
diseases the mean weight is near the mean for the total array (the 
standard). For arteriosclerosis and bronchopneumonia the mean weights 
are relatively low; the weight is lowest of all for the cases of paresis. 
For myocarditis and pneumonia, unspecified, the weights are only a little 
below the standard weight. For cardiorenal disease and tuberculosis the 
weights are relatively high. 

It is very doubtful whether these relative differences should be 
construed to have any precise significance. We cannot take them that 
way. They indicate, however, that real differences probably exist in 
the brain weight under different conditions of disease at the time 
of death. According to Brandes (1927) the brain swells before death 
under certain conditions of disease; the amount of intravital swelling 
detectable after death is greatest when death results from infections, 
toxemias, and acute diseases generally. Possibly the study of the 
variation of the brain weight can become a useful means of getting at 
the amount of the swelling, but only after due allowance has been 
made for the other factors with which the weight of the brain varies so 
demonstrably. 
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At the end of the above table are figures which were intended to 
make comparison possible between the effects of acute disease and the 
effects of chronic disease. These figures are worthless, and should be 
ignored ; they are presented simply because they emphasize the difficulty 
of estimating the statistical association between brain weight and the 
conditions of disease from unadjusted data. We classified 2167 causes of 
death into acute and chronic categories, and calculated the mean weights 
by hours post mortem. The mean weights for the first few hours after 
death turned out to be relatively low and almost identical in the two 
categories (see table). Undoubtedly this is in part due to the fact that 
many cases are used in both categories, for each case involves two 
causes of death, of which one is often acute, the other chronic. The dual 
use of cases could be avoided by classifying not the causes of death 
but whole cases according to the acuteness of disease. But the 
comparison would still be unsatisfactory if that was done. The mean 
weights would not be comparable in respect to other factors than 
disease, and we have already demonstrated that other factors affect the 
variation greatly. 

One more aspect of the variation in the brain weight with the 
causes of death remains to be noticed before we enter into a discussion of 
the implications of our findings. It is this. With the passage of time 
post mortem all of the mean weights show a general tendency to rise, 
regardless of the causes of death. To this finding there is no exception. 
The grouping of the data has been arranged to bring this point out 
especially. It can no longer be doubted that the weight of the brain 
increases after death: the increase is a general phenomenon. The 
typical increase has been described for this array of cases, but we now 
see that the increase may vary both in amount and in rate. The 
conditions of variation remain to be explored. 


DISCUSSION 


Work on the weight of the brain has never been very closely allied 
with work on the physiology of this organ. At the outset of our study 
we were aware, of course, that our work was related to that which has 
been done on the volume of the brain, but not until our initial surveys 
were far advanced did we perceive any relation of our work to the 
investigation of the fluid equilibria of the brain. The literature in this 
field is voluminous, and a complete review of it is not necessary here. 
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Some of the earliest attempts to measure the amount of brain 
swelling that accompanies various diseases are those reported by 
Martin Reichardt from the psychiatric clinic at Wiirzburg. Reference 
may be made especially to one of Reichardt’s papers of 1914 (b), 
though two other papers which deal with intravital and post-mortal 
brain swelling may be cited. Working on human cadavers and on 
dogs, Reichardt measured the capacity of the skull and the specific 
gravity of the brain, determined the percentage difference between these 
two measurements, and estimated the amount of fluid that surrounded the 
brain. He also measured the brain weight. He found that human brains 
of high weight may fill the cranial chamber to capacity, and that brains 
of lower weight may fail to do so in varying degrees. Reichardt was 
convinced that the amount of cerebral swelling increased with the 
duration of the terminal illness and with its intensity. He believed, 
too, that it increased with the lapse of time between death and autopsy. 
He made a clear distinction, at least in theory, between intravital and 
post-mortal swelling, though he found it difficult to distinguish between 
them in fact. He concluded that intravital swelling varies with the 
conditions of disease. He did not succeed in establishing a correlation 
between the size of the brain and the number of hours post mortem. 
Reichardt presented some data on the swelling of brain substance in 
10 percent formalin, but no data as crucial as those of Kato, which will 
be presented presently. Reichardt’s papers of 1914 and IQI5 are 
devoted in part to controversy with Stefan Rosenthal, his foremost 
critic. Rosenthal’s papers (1914) contain no data on terminal brain 
swelling. 

The methods developed by Reichardt were used by Schultze, who 
announced in 1923 that the amount of cerebrospinal fluid obtainable from 
the human body at autopsy decreases with the lapse of time after death. 
Schultze’s measurements were extended by his student, Brandes (1927), 
who sought to find out how various conditions of disease affect the 
volume of the cerebrospinal fluid. While working as an assistant in 
the pathological institution of the state hospital at Braunschweig, 
Brandes made nearly 200 measurements of the volume of the cerebro- 
spinal fluid in cadavers, and made correlative measurements on the 
specific gravity of the brain and on the capacity of the skull. He came 
to the conclusions that the brain swells as the amount of cerebrospinal 
fluid decreases, that the swelling is due to the absorption of this fluid, 
and that the amount of swelling varies with conditions of disease. To 
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account for the absorption of fluid Brandes appealed to Hoéber’s findings 
on membrane permeability (1925; but see also 1926). 

According to Brandes the amount of swelling is greatest when death 
is due to infections, toxemias, and acute diseases generally. The 
evidence on this point needs to be considered in detail, because it 
emphasizes the distinction between intravital and post-mortal swelling. 
Like his predecessors Brandes measured the relative size of the brain 
in terms of the percentage difference between the specific gravity of the 
brain and the capacity of the skull. The difference as it exists in life 
can only be estimated, of course. Brandes was inclined to place it at 
10 percent, with a normal variation possibly from 6 to 14 percent. 
When the difference is as low as 6 percent, Brandes thought there 
might be no symptoms of increased cerebral pressure, whereas if it fell 
to I percent or less normal life would be impossible. With the 6 percent 
limit in mind, Brandes’ findings for the acute and chronic diseases 
may be compared (Table 9). 

The differences at death must be estimated from the differences for the 
first 5 hours after death. For the acute diseases this mean difference is 
stated to be 6.5 percent, therefore at the time of death the difference 


TABLE 9 


Mean differences between brain size and skull capacity in percent 





ACUTE CHRONIC 





Mean difference Mean difference 

Mean __ between specific Mean __ between specific 

age gravity of brain Cases age gravity of brain 

and skull cap’y. (yrs.) and skull cap’y. 
(percent) (percent) 





6.5 
5.0 
3-4 
3-4 





Change in 20 hours: 
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tends to be near the lower limit of normality (6 percent). For the 
chronic diseases the mean difference is stated to be 9.6 percent, therefore 
at the time of death the difference tends to be near the mean normal 
value (10 percent). Intravital swelling certainly occurs in cases of acute 
disease, but no appreciable amount of it seems to occur in cases of 
chronic disease. After death swelling continues. Brandes’ figures are 
conclusive on this point only for the acute diseases, but Brandes agrees 
with Schultze and with the other students of the problem whom he 
mentions in his paper, in finding that post-mortem swelling is a general 
phenomenon. The change during the first 20 hours after death amounts 
to 3.1 percent for the cases of acute disease, and 4.0 percent for the cases 
of chronic disease. It seems that the mean differences become more 
nearly equivalent with the passage of time after death. That is, after 
death, the swelling seems to become progressively less dependent on the 
conditions of disease, and more dependent on other factors which 
determine the limits of increase. 

In the course of studies on the effects of various histological fixatives, 
Kato (1938) made some measurements of the swelling of two human 
brains preserved in 10 percent non-neutral formalin. In the first 24 hours 
after death one of Kato’s specimens gained 6.3 percent in weight, the 
other 3.4 percent. This was not intracranial swelling, and the osmotic 
conditions were probably different from those that exist inside the 
skull, but the mean increment was comparable to the increase in mean 
weight which we think occurred intracranially in our cases in the same 
period after death. The maximum swelling of Kato’s specimens in 
formalin, namely 10-11 percent, was reached in 3-4 days. Subsequent 
observations showed that the brains remained unchanged for about 
3 months, then the swelling began to go down. 

In order to determine the effects of injury to the head on the 
swelling of the brain, Shapiro and Jackson (1939) made some 
determinations of the amount of cerebrospinal fluid which can be 
collected at autopsy from the subarachnoid spaces, the spinal cord, and 
the ventricles. The amount of fluid varied between 30 and 60 cc. for 
normal (i.e., not traumatized) specimens. This estimate agrees well 
with that of Brandes, which was 50 cc. From cases of head trauma 
only 5 or 10 or at the most 15 cc. of fluid could be collected by Shapiro 
and Jackson from the subarachnoid spaces, and this was usually found 
in the basal cisterns and in the spinal subarachnoid spaces. Often the 
cerebral subarachnoid spaces were so dry that the normal lustre of the 
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pia mater had disappeared. At the same time the lateral ventricles were 
dilated with 30-60 cc. of fluid which did not run freely into the 
subarachnoid spaces even when the brains were removed. The enlarge- 
ment of the brains seemed to be accounted for, at least in part, by this 
internal traumatic hydrocephalus. Dehydration of samples of traumatized 
and untraumatized specimens showed that the former contained a slightly 
lower percentage of water than the others. The conclusion was reached 
that the traumatized brain is swollen but not edematous, that it contains 
not more water than normal but more blood, and that it appears to be 
dry, the subarachnoid fluid being decreased in quantity, the ventricular 
fluid being increased. 

The Monro-Kellie doctrine of the constancy of the intracranial volume 
is apparently an old story (Weed, 1922, 1933), though it is a new one to 
us. It suggests some interrelations between our findings. In its amended 
form this doctrine states that the entire central nervous system is enclosed 
in a bone-supported sac of sufficient rigidity to keep the contents relatively 
constant in volume. Weed and his collaborators (Clark, Flexner, 
Hughson) have demonstrated that there is some provision for elasticity 
in the system, since with change of posture there is some dislocation of 
fluid from one part of the subarachnoid space to another; but the 
expansibility of the dural sac is negligible. Now, the contents of this 
sac include the brain and spinal cord, the cerebrospinal fluid, and varying 
quantities of blood. The quantity of any one of these elements may 
change, but a reciprocal and compensatory change must occur in the 
quantity of one or both of the remaining elements, if the intracranial 
volume is to remain constant. Weed and his co-workers have showed 
that such compensatory changes do occur. In 1919 Weed and McKibben 
ascertained that intravenous injections of solutions whose osmotic 
pressures differ from that of the blood alter the pressure of the 
cerebrospinal fluid, and change the volume of the brain. Strongly 
hypertonic solutions cause a lowering of the pressure of the cerebrospinal 
fluid, and produce a striking diminution in the volume of the brain. 
Isotonic solutions, when injected in quantity, cause some swelling of the 
brain, and hypotonic solutions cause marked swelling. 

Certain implications of our findings are now clear. Some of the 
variation in the brain weight must be intracranial, namely, that which 
occurs with age, with time post mortem, or with varying conditions of 
disease, in mature persons. Furthermore, insofar as the variation in 
weight is intracranial, it is physiological or pathological; that is, it 
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might occur in any brain, regardless of the morphology of the brain 
itself. It is true that slight morphological changes in the brain occur 
with age (the work of Andrew, 1939, has already been mentioned), but 
Donaldson, working for years on human brains, found no essential 
differences in structure between large and small brains. In his later 
papers (1925, 1932) Donaldson emphasized the fluid environment of the 
brain rather than its structure. He found marked differences in 
vascularization between the brains of outstanding men and those of 
lesser men, and he was inclined to attribute superior mental performance 
to superior blood supply. 

Any change in the brain weight after the skull has grown to maximal 
size must be attributed to changes in intracranial conditions. It ought 
to be possible to adjust adult brain weights for age and for skull 
dimensions, and to estimate the variation in weight after death for 
selected causes of death. Some estimate of the partial or net correlation 
of the brain weight with age, head size, time post mortem, and certain 
conditions of disease should be possible with the more complete records 
at our disposal, and perhaps some estimate, too, of the total intracranial 
variation. Studies of this kind are now in progress on the 631 cases 
for which we have the essential data. 

It remains to be discussed whether or not the variations observed in 
our material should be considered normal. We must not overlook the 
fact that the data used in the present study came from a mental hospital. 
The brains from which the weighings were made were apparently 
non-lesioned, however. Of course, we have yet to determine whether 
the weights were increased beyond normal through brain swelling under 
various conditions of disease; the post-mortem variations show that 
they may have been. And we must ascertain whether, relative to the 
skull dimensions, the brains were really light in weight at all ages, as 
they appeared to be. In other words, the brains may be either lighter or 
heavier than “normal”; we do not know what the normal weight is, nor 
how widely it may vary. Until we finish the studies we are now carrying 
on, it would be pointless to speculate at length about the relations of 
disease to the variations in weight which we have presented. Even if 
the weights we have available prove to be abnormal, quite possibly 
advantages for study may be found in the selected character of the 
material. It may be that the normal limits of intracranial variation can 
only be ascertained by studying material which varies beyond those 
limits. 
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Our initial findings have reminded us of Bancroft’s (1931 and after) 
theory of the reversible coagulation of nerve proteins by hydration and 
dehydration, and of his postulate that there must be two types of 
insanity, a “coagulation” type and a “dispersion” type, in which the 
colloids of the brain are oppositely affected by hydration and dehydration. 
But our findings have reminded us, too, of Cannon’s work on physio- 
logical homeostasis (1929, 1932), and of Bancroft’s demonstration 
(1934, 1938) that Claude Bernard’s dictum about the constancy of the 
milieu interieur as the condition of a free life can be applied quite 
generally to problems of mental behavior. 


SUMMARY AND CONCLUSIONS 


A basis for this work was provided by data derived from 2752 male 
white autopsies. Measurements from 2080 non-lesioned-brain cases have 
been used particularly. This series of cases is much more extensive 
than any similar one which has been available heretofore from a single 
source. 

The variation of the brain weight has been appraised by skull length, 
skull breadth, age at death, the lapse of time between death and autopsy, 
and certain selected causes of death. The study is not yet completed, 
for the net or partial correlation of each of these variables with the brain 
weight remains to be determined. Insofar as the brain weight varies 
with skull length or skull breadth it is a matter of head size; but we are 
not yet ready to estimate how much of the brain-weight variability is an 
index of head size. Insofar as the brain weight varies with age, hours 
post mortem, and conditions of disease, in persons whose skulls have 
grown to mature size, it is intracranial, that is, it is physiological or 
pathological; and it does not seem to be dependent so much on the 
morphology or shape of the brain as on the fluid equilibria inside the 
skull. 

From physical maturity to advanced old age the mean weight of 
the brain seems to vary inversely with the age at death. This is not a 
new finding, but it is one which can now be demonstrated for all ages 
up to 96 years. The brain weight decreases continuously, and apparently 
at a uniform rate, the maximum decrease between ages 25 and 96 being 
about 11 percent of the mean weight for our whole series of non-lesioned- 
brain cases. These findings are subject to correction when the net 
correlation of weight with age has been determined. The age of 
maximum weight remains uncertain, for no adequate statistics are 
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available on the variation of the brain weight in the early years of life. 
No estimate can be made as yet of the amount of brain swelling that may 
occur either normally or because of disease at any stage of life. 

Heretofore no evidence has been presented on the post-mortem 
variation of the brain weight. It is this evidence which may enable us 
to form an estimate of the intracranial variations for certain conditions 
of disease. We have found that after death the mean weight of the 
brain increases at least for some hours and possibly for some days. The 
weight seems to increase continuously, at a regular but gradually 
diminishing rate. From the work of others it is inferred that the 
increase in weight is due to an increase in volume, which in turn is due 
to the absorption of cerebrospinal fluid. Whether blood is also absorbed 
we do not know, of course; nor can we furnish any evidence as to 
whether the absorbed fluid becomes fixed in the colloidal substance of 
the brain or merely held as free fluid, particularly in the intercellular 
spaces. But if the weight increase is due to fluid absorption, further 
inferences are in order. It is probable that the rate of post-mortem 
increase varies, depending on the amount of brain swelling that has 
occurred before death. It is probable, too, that the amount of the post- 
mortem increase is limited by the capacity of the skull, by the amount 
of unabsorbed fluid, and by the osmotic conditions that prevail. 
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NOTES 


MENTAL STATUS AND SEASON OF 
CONCEPTION 


N A recent communication to this journal C. A Mills! 
has given evidence which he interprets to show that mental 
development is influenced by the season of conception. 
4) The evidence supporting the conclusion consists in five 
distributions, each separating a set of college freshmen according to 
the months in which the members of the set were conceived. The 
members of three of the sets are females; two of the sets comprise 
males. The colleges represented are Kentucky (State University), 
Kansas (State University), Wisconsin (State University) and the 
Women’s College of the University of North Carolina. 
When the frequencies of conceptions per month in the case of the 
freshmen were compared with the frequencies of conception per month 
among citizens of the state (determined from the live-birth statistics 





of the state in question by averaging the observed frequencies of the 
6 earliest years available) a disproportionate number of freshmen were 
observed to have been conceived in months January, February, and 
March. The differences involved are unquestionably statistically 
significant. 


On the basis of these facts the author writes: 


It would seem that, in general, a child conceived in mid-summer heat is blest 
with only about 60 percent of the likelihood of college matriculation that is enjoyed 
by one conceived in late winter . . . Winter conception . . . provides a significant 
advantage along lines of mental achievement. The higher metabolic level of 
parental protoplasmic vigor during winter cold seems to be transmitted through 
the germ plasm, and to exert a lasting effect upon the future course of the off- 
spring .. . It would seem highly desirable, therefore, that parents keep in mind the 
advantages offered their offspring by winter conception. Even the best hereditary 
background may be made much more effective if supported by proper season of 
conception. 


* Mills, C. A. Mental and physical development as influenced by season of con- 
ception. Human Biology, 1941, 13, 378-380. 
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We regard the foregoing conclusions as without adequate founda- 
tion in the data given by the author. The analysis which supports 
this viewpoint follows. Mills’ data are described as consisting in 
samples drawn from a rural population. The samples are compared 
with the population statistics drawn from the state as a whole. That 
a difference exists between monthly conception rates in the state of 
Wisconsin (for example) as a whole, and in the rural sections aione, 
can be seen by reference to our Table 1. This table gives the fre- 
quency of conceptions for males by months in rural Wisconsin for 
the years 1917-18-20-21-22 and 23 (the years used by Mills), the 
frequencies being assigned to conception month on the basis used by 
Mills. The table has been constructed from the reports of the Bureau 
of the Census. In the final column but one, appears the average 
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number of conceptions by month in rural Wisconsin over the 6-year 
period together with the percent which each month represents of the 
yearly total; in the final column appear the average number of con- 
ceptions by month in Wisconsin as a whole, together with the percent 
which each month represents of the yearly total. Examination of 
these figures suggests strongly that the rate of conception drops off 
in the summer months in rural Wisconsin. 

Substituting the rural base for the state base we have prepared 
Fig. 1. This figure gives the ratio of percent of conception by month 
referred to the freshmen to percent of conception in the rural popula- 
tion by months. In order to make a comparison, the graph from 
Mills’ study using the state base is given with the graph using the 
rural base. By inspection it can be seen that the use of the rural base 
diminishes the ratio in the winter months and increases its magnitude 
in the summer months. If attention be paid only to the curve using 
the rural base it can be seen that the variation from month to month, 
despite its magnitude, loses its systematic character. It is in the 
systematic character of the variation that Huntington’s theory finds its 
support. 

That more variability exists in monthly conception rates among 
freshmen as well as in the state and rural bases than should occur 
by chance (i.e. on a Bernouilli hypothesis) is obvious by inspection. 
For the variability in excess of that permitted in a Bernouillian dis- 
tribution the following sources may be suspected: 

(a) In the collection of statistics pertaining to college matriculation 
the problem of February admissions requires careful consideration. 
If the institution involved does not admit students in February that 
fact clearly will bias the frequencies of the birth months of those 
admitted. Again if the institution does admit in February care must 
be taken that these admissions (usually relatively small in number 
compared with September admissions) are not overlooked in a list 
of all admissions. Obviously the exclusion of February matriculees 
will bias the conception statistics of the freshmen. 

(b) In those matriculees included in the conception statistics some 
confusion is bound to be present in respect of the populations which 
these matriculees represent. Mills reports the matriculees as largely 
drawn from rural areas. An exact base against which to compare the 
matriculees would be difficult to determine on that definition. 
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(c) The method of calculating conception month (counting back 
g months) is inexact and consequently must contribute variability to 
both distributions, i.e. of freshmen and of base conceptions. 

It appears on the basis of this analysis that the substitution of a 
rural base results in the disappearance of the systematic variation in 
the frequencies of matriculees conceived in the various months. Con- 
sideration of the elements affecting the various statistics needed to 
handle the problem according to Mills’ procedure suggests very strongly 
that what variability remains over what is allowable on a Bernouillian 
hypothesis is attributable to the sampling conditions. In the light of 
this analysis we must reject the startling conclusion that month of 
conception has an effect upon mental ability. 


Matcotm G. Preston 
University of Pennsylvania 


MENTAL STATUS AND SEASON OF 
CONCEPTION 


A REPLY TO THE CRITICISM OF MALCOLM G. PRESTON 


==] RESTON’S criticism of my article is based upon one main 


)/ point, and his selection of even this point seems entirely 
| unwarranted. Perhaps, in attempting to save publication 
: =) space, I failed to express my meaning with sufficient clarity. 
In my study, I selected the four state universities (Wisconsin, 
Kansas, Kentucky, and North Carolina) because their students were 
drawn from so-called rural states, thus allowing me to observe possible 
latitude differences in temperature effects. State universities were 
chosen because their student body is more truly representative of the 
state population than is the student body of Harvard University, for 
instance, or any other private or semi-private school. These latter 
tend to draw a disproportionate number of their students from urban 
populations. I made no investigation of the percentage of students 
actually rural in origin, nor could the universities supply me with such 
data. I would point out, however, that these four states, in the 1920 
census, showed the following percentages of rural population: 


Wisconsin Kentucky 
Kansas North Carolina 
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Since only 53 percent of the Wisconsin population was rural at the 
time the students in question were being born, it would seem obvious 
that no justification exists for Preston’s criticism or for his recalcul- 
ation of my Wisconsin data on the basis of purely rural births. 

The four universities in question did contain freshmen admitted in 
February (although very few), and these were all included in the study. 

Regarding Preston’s criticism of my use of the g-month conception 
period, I see no reason why this would introduce any significant error. 
It would have been possible to calculate the conception time of the 
students more accurately, because their exact dates of birth were avail- 
able. Such was not the case, however, with the state birth data. 
Perhaps Preston can suggest more specifically just what inaccuracies 
might accrue from applying the 9-month conception period alike to 
both classes of births. 

It is Preston’s privilege to reject my conclusions if he so desires, 
but his stated grounds for doing so seem clearly untenable. 


CLARENCE A. MILLS 
University of Cincinnati 
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BurEAU OF RESEARCH AND STATISTICS, SociAL Security Boarp. Statistics of family 
composition in selected areas of the United States, 1934-36. Vol. 4, Chicago, 
Illinois. Bureau Memorandum No. 45. Washington, D. C., 1942. Pp. xxviii 

+ 306. 10% X 8 inches. 

BurEAU OF THE CENSUS. Housing. Washington, D. C. Characteristics of 
housing: 1940. Series H-4, No. 24, Connecticut. Pp. 4. Jan. 14, 1942. 
Similar issues, numbered up to 36, and dated from Jan. 16 to Mar. 3, 1942, 
deal with housing characteristics for other states. 

BurEAu OF THE CENSUS. Population. Washington, D. C. Four numbers of 
Series P-3, as follows: 

23. Japanese population of the United States and its territories and possessions. 
Pp. 3, Dec. 9, 1941. 

24. Japanese population by nativity or citizenship in selected cities in the 
United States: 1940. Pp. 1, Dec. 10, 1941. 

25. Japanese population of the Pacific coast states by sex and nativity or 
citizenship, by counties: 1940. Pp. 4, Dec. 10, 1941. 

26. Population of the metropolitan districts of the United States: 1940 and 
1930. Pp. 7, Jan. 5, 1942. 

Bureau OF THE Census. Population. Washington, D. C. Characteristics of the 
population: 1940. Connecticut. Series P-6, No. 15. Pp. 3, Dec. 24, 1941. 
Similar issues as follows: 16, Rhode Island; 17, Mississippi; 18, Tennessee; 
19, Maine; 20, West Virginia; 21, Kansas; 22, Colorado; 23, District of 
Columbia; 24, South Carolina; 25, Oklahoma; 26, Missouri; 27, Nebraska; 
28, North Carolina; 29, Virginia; 30, Louisiana; 31, Georgia; 32, Kentucky; 
33, Indiana ; 34, Minnesota ; 35, Wisconsin ; 36, Alabama ; 37, Oregon; 38, Mary- 
land; 30, New Jersey; 40, Washington; 41, Florida. 

Bureau or THE Census. Population. Washington, D. C. Sex, race, age, and 
rural-farm residence for counties: 1940. Kansas. Series P-7, No. 21. Pp. 3, 
Dec. 17, 1941. Similar issues as follows: 22, Colorado; 23, South Carolina; 
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24, Missouri; 25, Virginia; 26, Kentucky; 27, Indiana; 28, Washington; 
29, Nebraska; 30, North Carolina; 31, Louisiana; 32, Alabama; 33, Oklahoma; 
34, Maryland; 35, Minnesota; 36, New Jersey; 37, Georgia; 38, Massachusetts ; 
39, Oregon; 40, Wisconsin ; 41, Florida; 42, Ohio; 43, California; 44, Michigan; 

+ 45, Illinois; 46, Texas; 47, Pennsylvania. 

Bureau or THE Census. Population. Washington, D. C. Various numbers of 
Series P-9, as follows: 
1. Foreign-born Germans and Italians in selected cities of the United States, 
Dec. 12, 1941. Pp. 2. 
2. Foreign-born Germans and Italians in the United States by states. Dec. 12, 
1941. Pp. 2. 
3. Citizenship of the foreign-born white population of the United States by 
states. Dec. 13, 1941. Pp. 2. 
5. Japanese| population in selected counties and cities of the United States 
by sex and nativity or citizenship: 1940. Dec. 19, 1941. Pp. 9. 
8. Preliminary figures on employment status, occupation, and industry for 
the Japanese population of the territory of Hawaii: 1940. Feb. 2, 1942. Pp. 3. 
g. Characteristics of the Japanese population of the territory of Hawaii: 
1940. Feb. 2, 1942. Pp. 3. 
10. Potential labor supply in the United States. Mar. 10, 1942. Pp. 3. 

BurEAU OF THE Census. Population. Washington, D. C. Various issues of 
Series P-10, as follows: 
1. Racial composition of the population, for the United States, by states: 
1940. Feb. 2, 1942. Pp. 3. 
2. Urban and rural population of the United States, farm and non-farm, by 
regions, divisions and states: 1940. Feb. 7, 1942. Pp. 5. 
3. Population by race and nativity for cities of 50,000 or more: 1940. Mar. 
16, 1942. Pp. 3. 

Cutty, Dennis, and Heren Cuitry. Canadian Arctic wild life enquiry, 1939-40. 
J. Animal Ecology, 10:184-203, 1941. [Bibliography of 12 titles.] 

DeBacu, Paut, and Harry S. SmitH. Are population oscillations inherent in the 
host-parasite relation? Ecology, 22:363-369, 1941. [Bibliography of 9 titles.] 

DeBacu, Paut, and Harry S. Smit. The effect of host density on the rate of 
reproduction of entomophagous parasites. J. Econ. Entomol., 34:741-745, 1942. 
[Bibliography of 10 titles.] 

IMMERWALD, GeorGE E. Family composition of workers represented in old-age 
and survivors insurance claims. Soc. Sec. Bull., 4:18-30, Dec. 1941. 

McCueary, G. F. Australia’s population problem. Milbank Mem. Fd. Quart., 
20 :23-34, 1942. [11 bibliographic footnotes.] 

McGrsony, J. R. Indians and selective service. Pub. Health Rep., 57:1-7, 10942. 
[1 bibliographic footnote.] 

Myers, Rosert J., and Eucene A. Rasor. Marital and parental status according 
to age. Soc. Sec. Bull., 4:8-11, Dec. 1941. [Bibliographic footnotes. ] 

Park, THomas. The laboratory population as a test of a comprehensive ecological 
system. Quart. Rev. Biol., 16:274-293; 440-461, 1941. [Bibliography of 3% 
pages. ] 
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Park, Tuomas, Etta Vircinta Grecc, and CATHERINE Z. LUTHERMAN. Studies 
in population physiology. X. Interspecific competition in population of granary 
beetles. Physiol. Zool., 14:305-430, 1941. [Bibliography of 22 titles.] 


5. Mortality and General Vital Statistics 


BurREAU OF THE Census. Vital Statistics — Special Reports, Washington, D. C. 
Vol. 12, No. 36. Index of Vital Statistics — Special Reports issued during 
1941. Pp. 617-624, Jan. 10, 1942. Index to Vol. 12, Nos. 1-36. Pp. iv. 

BureEAU OF THE Census. Vital Statistics — Special Reports, Washington, D. C. 
Various numbers of Volume 14, State Summaries: 1940, Place of Occurrence, 
as follows: 7, South Dakota, pp. 113-135; 8, Idaho, pp. 137-159; 9, Wyoming, 
pp. 161-182; 10, Alabama, pp. 183-205; 11, Colorado, pp. 207-229; 12, New 
Mexico, pp. 231-252; 13, Montana, pp. 253-275; 14, lowa, pp. 277-300; 15, Con- 
necticut, pp. 301-322; 16, Utah, pp. 323-344; 17, Arkansas, pp. 345-368; 18, Dis- 
trict of Columbia, pp. 369-390; 19, Delaware, pp. 391-412; 20, Georgia, pp. 
413-437; 21, Indiana, pp. 439-462; 22, Kansas, pp. 463-486; 23, Maine, pp. 
487-508; 24, Kentucky, pp. 509-532; 25, Louisiana, pp. 533-555; 26, Maryland, 
pp. 557-578; 27, North Carolina, pp. 579-602; 28, Missouri, pp. 603-626; 29, 
Nebraska, pp. 627-650; 30, Minnesota, pp. 651-674; 31, Oregon, pp. 675-606; 
32, Florida, pp. 697-719; 33, Mississippi, pp. 721-743; 34, Oklahoma, pp. 745- 
768; 35, New Jersey, pp. 769-791. 

BuREAU OF THE Census. Vital Statistics — Special Reports, Washington, D. C. 
Various numbers of Volume 15, Selected Studies, as follows: 

Planning public education for motor-vehicle safety. Nov. 14, 1041; 
. 13-42. 
Deaths from puerperal causes, United States: 1940. Nov. 27, 1941; 
» 43-59. 
Deaths from each cause, United States: 1939 and 1940. Dec. 8, 1941; 
. 61-67. 
Deaths from selected causes, United States: 1940. Dec. 9, 1941; pp. 69-80. 
Preliminary marriage statistics for 26 states: 1939. Dec. 30, 1941; pp. 81-88. 
9. Mental defectives and epileptics in institutions: 1939. Jan. 20, 1942; pp. 
89-101. 
10. Patients in hospitals for mental disease: 1939. Jan. 31, 1942; pp. 103-120. 
11. Live births and birth rates, 1915-1940. Feb. 3, 1942; pp. 121-128. 
12. Live births and birth rates, 1915-1940. Feb. 19, 1942; pp. 129-140. 
13. Estimated number of marriages by state, United States: 1937-1940. 
Feb. 20, 1942; pp. 141-146. 
14. Infant deaths and infant death rates, 1915-1940, by states. Feb. 24, 1942; 
Pp. 147-154. 
15. Infant deaths and infant death rates, 1915-1940, by cities of 100,000 or 
more population in 1940. Feb. 25, 1942; pp. 155-168. 
16. Deaths and death rates, 1900-1940, by states. Mar. 5, 1942; pp. 169-180. 
17. Deaths and death rates, 1915-1940, by cities. Mar. 6, 1942; pp. 191-192. 

Dusiin, Louts I. The mortality from tuberculosis among the race stocks in the 

Southwest. Am. Rev. Tuberc., 65:61-74, 1942. [Bibliography of 11 titles.] 
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Gacnon, Eucene. The fallacy of calculating rates of births and deaths according 
to place of occurrence. Canad. Pub. Health J., 611-620, Dec., 1941. 

Gover, Mary. Cancer mortality in the United States. IV. Age Variation in 
Mortality from Cancer of Specific Sites, 1930-32. Pub. Health Bull. No. 275. 
Washington, D. C. (Govt. Printing Office), 1941. Pp. 57. 10 cents (paper). 

Ranson, R. M. Prenatal and infant mortality in a laboratory population of voles. 
Proc. Zool. Soc., Ser. A, 3:45-57, 1941. [Biblography of 7 titles.] 


6. Morbidity and Epidemiology 


AnpreweEs, C. H., R. E. Grover, N. P. Hupson, Dora Lusa, and C. H. 
Harris. Influenza in England in 1940-41. Lancet, Oct. 4, 1941. 
reprint) 6. [Bibliography of 9 titles. ] 

Boston, Roy J. Advances in methods of murine typhus control. 
Pub. Health, 31 :720-727, 1941. [Bibliography of 4 titles.] 

Bowvorn, C. D.,/and Roy J. Boston. A preliminary report on the practical 
epidemiology and control of endemic typhus fever in Georgia. Am. J. Trop. 
Med., 20:537-549, 1940. [Bibliography of 2 titles.] 

Brown, JouHnN W., Monroe D. Eaton, Gorpon MEIKLEJOHN, JoHN B. LaceNn and 
W. J. Kerr. An epidemic of influenza. Results of prophylactic inoculation of 
a complex influenza A-distemper vaccine. J. Clin. Investigation, 20 :663-660, 
1941. [Bibliography of 30 titles.] 

Carr, Henry P., Joaguin FernANDEZz-MELENDEz, and ArisTIpES FERNANDEZ- 
MeELéNvez. Malaria reconnaissance of the Province of Camaguey in Cuba. 
Am. J. Trop. Med., 21:739-750, 1941. [Bibliography of 5 titles.] 

Davis, Gorpon E. Ornithodoros parkeri and relapsing fever spirochetes in Utah. 
Pub. Health Rep., 56 :2464-2468, 1941. 

Dustin, Louts I. Tuberculosis in the next decade — a prediction. Dis. of Chest, 
7: No. 12, 1941. Pp. (of reprint) 4. 

Hatumway, C. H. Poliomyelitis situation in Maryland: January 1 — October 15, 
1941. Mo. Bull. Maryland State Dept. Health, 13: No. 9, 1941. Pp. (of re- 
print) 8. 

HorsFAa.t, Frank L. Influenza. Ann. Int. Med., 15:811-816, 1941. [Bibliography 
of 19 titles.] 

Jackson, F. W. Morbidity survey in the municipal doctor areas in Manitoba, 
May 1, 1938 to April 30, 1940. Canad. Pub. Health J., 32:491-501, 1941. 

Kumm, Henry W., EnrIQUE Votio, and Horacio Ruiz. Malaria. Reconocimiento 
y Control realizados en cooperacion con el Gobierno de Costa Rica. Secretaria 
de Salubridad Publica y Proteccién Social. Informe Anual, 1939 (Costa Rica), 
pp. 1-16. [Bibliography of 7 titles.] 

Teter, Max. Studies on poliomyelitis. Medicine, 20:443-462, 1941. [Bibli- 
ography of 41 titles.] 


7. Natality, Fecundity, Fertility 
[Vacant] 


8. Birth Control 
[Vacant] 
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9. Marriage and Divorce 


[Vacant] 


III. BEHAVIOR 
1. Racial and Genetic Psychology 


Passin, Hersert. Sorcery as a phase of Tarahumara economic relations. Man, 
62:11-15, 1942. [Bibliography of 9 titles.] 

Rose, Frepericx, and A. T. H. Jorry. An interpretation of the taboo between 
mother-in-law and son-in-law. Man, 62:15-16, (Jan.-Feb.), 1942. 


2. Individual Psychology 


Ames, Louise Bates. Motor correlates of infant crying. J. Genet. Psychol., 
50 :239-247, 1941. [Bibliography of 7 titles.] 

Anverson, E. E. The externalization of drive: II. The effect of satiation and 
removal of reward at different stages in the learning process of the rat. 
J. Genet. Psychol., 59 :359-376, 1941. [Bibliography of 5 titles.] 

ANDERSON, E. E. The externalization of drive: III. Maze learning by non-rewarded 
and by satiated rats. J. Genet. Psychol., 59:397-426, 1941. [Bibliography of 
6 titles.] 

Anpras, ANGYAL. Foundations for a Science of Personality. New York (Com- 
monwealth Fund); London (Oxford Univ. Press), 1941. Pp. xii + 398. 
8% X 5% inches. $2.25. 

Case, Vircinta. Your Personality. Introvert or Extravert? New York (Mac- 
millan Co.), 1941. Pp. viii + 277. 8% X 5% inches. $2.50. 

Date, Georce A. A comparison of two groups of elementary school children 
classified for school adjustment on a basis of teacher rating. J. Educ. Res., 
35:241-250, 1941. [1 bibliographic footnote.] 

Dott, Epcar A. Scientific freedom. J. Consult. Psychol., 6:1-7, 1942. [Bibli- 
ography of 3 titles.] 

Dott, Epcar A. The essentials of an inclusive concept of mental deficiency. Am. 
J. Ment. Defic., 4: Oct., 1941. Pp. (of reprint) 6. 

Esxripce, R. J., Jn. The factor of verbalization — a further limitation of the 
multiple choice test. J. Educ. Res., 35 :326-333, 1942. [1 bibliographic footnote.] 
Fincu, Gen. The solution of patterned string problems by chimpanzees. J. Comp. 

Psychol., 32 :83-90, 1941. [Bibliography of 7 titles.] 

Fincu, Gren. Chimpanzee handedness. Science, 94:117-118, 1941. 

Hunter, Ruta R. Symbolic performance of rats in a delayed alternation problem. 
J. Genet. Psychol., 59 :331-357, 1941. [Bibliography of 15 titles.] 

Kaun, Frrrz. Our Sex Life. A Guide and Counsellor for Everyone. 2d. ed., rev. 
New York (Alfred A. Knopf), 1942. Pp. xxxv + 459. 9% X 6% inches. 
$5.75. 

Livesay, T. M. Test intelligence and college expectation of high school seniors in 
Hawaii. J. Educ. Res., 35:334-337, 1942. [1 bibliographic footnote. ] 

Lonc, Louis, and Lirvincston Wetcu. The development of the ability to discrim- 
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inate and match numbers. J. Genet. Psychol., 59:377-387, 1941. [Bibliography 
of 3 titles.] 

MosHINSKY, Peart. Social environment as a modifying factor in the correlation 
between maternal age and intelligence of offspring. Milbank Mem. Fd. Quart., 
20 :45-60, 1942. [Bibliography of 9 titles.] 

Missacu, Lorenz, and Roranp N. Stromperc. Non-separation as a source of 
dissimilarities between monozygotic twins: a case report. J. Genet. Psychol., 
59 :249-257, 1941. [Bibliography of 8 titles.] 

Nowtts, Vincent. The relation of degree of hunger to competitive interaction in 
chimpanzee. J. Comp. Psychol., 32:91-115, 10941. [Bibliography of 7 titles.] 

Sewarp, GeorGeENE H. Studies on the reproductive activities of the guinea pig: 
V. Specificity of sexual drive in the male. J. Genet. Psychol., 59 :389-396, 1941. 
[Bibliography of 15 titles.] 

VoronorF, Serce. From Cretin to Genius. New York (Alliance Book Corp.), 1941. 
Pp. 281. 9% X 6% inches. $2.75. 

Wecus_er, Davip. The Measurement of Adult Intelligence. 2d. ed. Baltimore 
(Williams & Wilkins Co.), 1941. Pp. xi + 248. 9 X 6 inches. $3.50. 


3. Psychiatry 


Anperson, O. D., and RicHarp PARMENTER. A Long-Term Study of the Experi- 
mental Neurosis in the Sheep and Dog: with Nine Case Histories. Psychosom. 
Med. Monog., Vol. II, Nos. III and IV, 1941. Washington, D. C. (Published 
with the Sponsorship of the Committee on Problems of Neurotic Behavior, 
Division of Anthropology and Psychology, Nat. Res. Coun.). Pp. vii + 147. 
10 X 6% inches. $3.50. [Bibliography of 1% pages.] 

LemMKAU, PAuL, CHRISTOPHER TieETZE, and Marcia Cooper. Mental-hygiene 
problems in an urban district. Ment. Hyg., 25 :624-646, 1941. 


4. History and Biography 


CHEVALIER, TEODULO Pina. Apuntes Acerca de los Indios de la Isla Espajfiola. 
América Indigena, 2:39-40, 1942. [English Summary.] 

Heer, Wiitt1Am ArtHuR. Hippocratic Medicine: Its Spirit and Method. New 
York (Columbia Univ. Press), 1941. Pp. xv + 149. 8 X 5% inches. $2.00. 
[Bibliographic footnotes throughout. ] 

NoRWEGIAN-AMERICAN HiIstoricAL AssociaTION. Norwegian-American Studies 
and Records. Vol. XII. Northfield, Minn. (Norwegian-American Assoc.), 
1941. Pp. vii + 202. 9 X 6 inches. $2.00. 

PetrRuLLo, Vincenzo. General Candido Mariano da Silva Rondén, “Sertanista” 
and Indianist. América Indigena, 2 :80-83, 1942. [Spanish Summary.] 

Sicerist, Henry E. [Editor.] Four Treatises of Theophratus von Hohenheim 
Called Paracelsus. With a Preface by Henry E. Sigerist. Translated from 
the Original German, with Introductory Essays by Lilian Temkin, George 
Rosen, Gregory Zillboorg and Henry Sigerist. Baltimore (Johns Hopkins 
Press), 1941. Pp. xii + 256. 9 X 6 inches. $3.00. [Bibliography of 2 pages.] 

STewarp, Juttan H. The “Handbook of South American Indians.” América 
Indigena, 1:47-50, 1941. 
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5. Sociology, Law, Politics and Religion 


Beats, Ratpx. The western Mixe Indians of Oaxaca, Mexico, América Indigena, 
2:45-50, 1942. [Spanish Summary.] 

Bett, Marjorie [Ed.] Probation and Parole Progress. Yearbook National Pro- 
bation Association, 1941. Current Opinion on the Treatment and Prevention 
of Delinquency and Crime. Papers Given at the Thirty-Fifth Annual Con- 
ference of the Assoc. at Boston, May 29-31, and Atlantic City, June 2-4. 
New York (Nat. Prob. Assoc.), 1941. Pp. 470. 9 X 6 inches. $1.25 (paper) ; 
$1.75 (cloth). 

CHURCHILL, Winston. Address of Prime Minister Winston Churchill to the 
Congress of the United States. December 26, 1941. Internat. Conciliation, 
No. 377 :62-69, 1942. 

CuurRCHILL, Winston. Address of Prime Minister Winston Churchill to the 
Canadian Parliament. December 30, 1941. Internat. Conciliation, No. 377 :70-78, 
1942. 

Comas, Juan. El Problema Social de los Indio Triques en Oazaca. América 
Indigena, 2:51-57, 1942. [English Summary.] [1 bibliographic footnote.] 
FepeERAL Bureau oF INveEsTIGATION. Uniform crime reports for the United 
States and its possessions. 12:ii, 165-213, 1941. Washington, D. C. (Govt. 

Printing Office). 

Garces, Victor Gasriet. La Socialbilidad del Indio. América Indigena, 2:63-66, 
1942. [English Summary.] 

Goopwtn, Grevitte. The Social Organization of the Western Apache. Chicago 
(Univ. Chicago Press), 1942. Pp. xx + 7or. 8% X 5% inches. $4.50. 
[Bibliographic footnotes throughout.] 

Jenness, D1amonp. Canada’s Indian problems. América Indigena, 2:28-38, 1942. 
[Spanish Summary. ] 

LANDERO, FRANCISCO MARTINEZ. Aspectos del Indigenismo en Honduras. América 
Indigena, 2:41-44, 1942. [English Summary.] 

Orantes, Jost Anpres. América indigena. América Indigena, 1:29-33, 1041. 
[English Summary.] 

Ortiz, HumBerto Garcia. Consideraciones acerca de una Legislacion Indigen en 
el Ecuador. América Indigena, 2: 25-27, 1942. [English Summary.] 

Pore Prus XII. Christmas message of Pope Pius XII. December 24, 1941. 
Internat. Conciliation, No. 377 :81-95, 1942. 

RoosEveLt, FRANKLIN D. Message of the President to the Congress. American 
past policy in the Pacific, December 15, 1941. Internat. Conciliation, No. 377: 
41-52, 1942. 

RoosEvELT, FRANKLIN D. The President’s message to the Congress on the state 
of the union. January 6, 1942. Internat. Conciliation, No. 377 :53-61, 1942. 
Saez, Grerarpo Bepoya. Historia de la Labor Gubernamental en favor de los 
Indigenas Peruanos. América Indigena, 2:20-24, 1942. [English Summary.] 
Warner, W. Lioyp, and Paut S. Lunt. The Social Life of a Modern Com- 
munity. Yankee City Series, Vol. 1. New Haven (Yale Univ. Press), 1941. 

Pp. xx + 460. 9% X 6 inches. $4.00. 
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6. Economics 


Bureau OF THE Census. Financial statistics of cities: 1939. Washington, D. C. 
Various numbers of Vol. 1 as follows, dated from Dec. 17, 1941 to Dec. 31, 1941. 
86, Detroit ; 87, Pittsburgh; 88, Toledo; 89, Albany; 90, Seattle; 91, Buffalo; 
92, New York; 93, Nashville; 94, Chicago; 95, 94-city consolidation. 

BureEAU oF THE CENSUS. Financial statistics of states: 1940. Washington, D. C. 
Various numbers of Vol. 1 as follows, dated from Feb. 7, 1942 to Mar. 6, 1942. 
1, New York; 2, Texas; 9, Idaho. 

BurREAU OF THE CENSUS. City proposals voted upon: 1941. Washington, D. C. 
Dec. 22, 1941. Pp. 15. 

BuREAU OF THE CENSUS. State proposals voted upon: 1941. Washington, D. C. 
Dec. 17, 1941. Pp. 17. 

Bureau oF THE Census. State and local government debt: 1941. (Preliminary 
report.) Washington, D.C. Dec. 19, 1941. Pp. 17. 

Bureau OF THE Census. State tax collections: 1941. Washington, D.C. Feb. 27, 
1942. Pp. 37. 

BuREAU OF THE CENsuS. Population. Employment status of persons 14 years old 
and over: 1940. Connect. Series P-8, No. 15. Washington, D. C. Pp. 4 
Dec. 20, 1941. Similar issues as follows: 16, Rhode Island; 17, Mississippi; 
18, Tennessee; 19, Maine; 20, West Virginia; 21, Kansas; 22, Colorado; 
23, District of Columbia; 24, South Carolina; 25, Oklahoma; 26, North 
Carolina; 27, Missouri; 28, Nebraska; 29, Virginia; 30, Louisiana; 31, Ken- 
tucky; 32, Georgia; 33, Indiana; 34, Minnesota; 35, Wisconsin; 36, Alabama; 
37, Oregon; 38, Maryland; 39, New Jersey; 40, Washington; 41, Florida. 

BurEAU oF THE CENSUS. Population. Occupations of persons 14 years old and 
over in the labor force: 1940. South Carolina. Series P-11, No. 1. Wash- 
ington, D.C. Pp. 4, February 2, 1942. Similar issues as follows: 2, Oregon; 
3, New Hampshire; 4, Vermont; 5, South Dakota; 6, Maine; 7, Rhode Island; 
8, Wyoming; 9, Montana; 10, North Dakota; 11, Colorado; 12, Arkansas; 
13, Utah; 14, Idaho; 15, Arizona; 16, Nevada; 17, District of Columbia; 
18, West Virginia; 19, Delaware; 20, Mississippi; 21, New Mexico; 22, 
Georgia; 23, Connecticut; 24, Missouri; 25, Tennessee; 26, North Carolina; 
27, Minnesota; 28, Oklahoma; 29, Louisiana; 30, Indiana; 31, Wisconsin; 
32, Kentucky; 33, Alabama; 34, Maryland; 35, Florida; 36, Washington; 
37, Texas; 38, lowa; 39, New Jersey; 40, Kansas. 

Cerna, Cartos Giron. El indigenismo y el indio. América Indigena, 1 :17-20, 
1941. [English Summary.] 

DeLano, Freperic A., CHARLES E. MerriaAM, and Georce F. Yantis. [Prepared by.] 
Progress Report 1940-1941. National Resources Planning Board. Wash- 
ington, D. C. (Govt. Printing Office), 1941. Pp. v + 81. 9 X 11% inches. 
25 cents (paper). 

Frecpner, A. C., and W. E. Rice. Research and Progress in the Production and 
Use of Coal. National Resources Planning Board. Technical Paper No. 4. 
Washington, D. C. (Govt. Printing Office), 1941. Pp. iv + 49. [Biblio- 
graphic footnotes throughout. ] 
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Hansen, Atvin H. After the war — full employment. Post-war planning. 
National Resources Planning Board. Washington, D. C. (Govt. Printing 
Office), Jan. 1942. Pp. 19. 

Karprnos, Bernarp D. The Socio-Economic and Employment Status of Urban 
Youth in the United States, 1935-36. Pub. Health Bull., No. 273. Wash- 
ington, D. C. (Govt. Printing Office), 1941. Pp. v + 58. 15 cents (paper). 
[Bibliography of 27 titles.] 

MerriaAM, Ipa C., and Exrizasera Briss McCLeL_tanp. Employment character- 
istics of interstate workers in covered employment in 1938. Soc. Sec. Bull., 
Washington, D. C., 4:7-17, Dec. 1941. 

NATIONAL Resources PLANNING Boarp. Family expenditures in the United States. 
Statistical Tables and Appendixes. Washington, D. C. (Govt. Printing Office), 
1941. Pp. 209. 11% X Qinches. 50 cents (paper). [Bibliographic footnotes.] 

RevISTA DEL BANCO DE LA Nacton ARGENTINA. La situacién del banco en el 
primer semestre de 1940-1941. Vol. 5, No. 2, 1941. Buenos Aires. Pp. 139. 
11 X 8 inches (paper). 

Ricnutor, C. E. [Prepared under the supervision of.] Financial statistics of 
states: 1939. Vol. 2: Summary Bulletin. Washington, D. C. (Govt. Printing 
Office). Pp. 22. 10 cents (paper). 

SranFreLp, Borts M. Private rights in Russia. Internat. Conciliation, (Carnegie 
Endowment for Internat. Peace). No. 375:721-720, 1941. 


7. Education 


Gray, Witt1am S. Summary of reading investigations July 1, 1940 to June 30, 
1941. J. Educ. Res., 35:401-442, 1942. [Bibliography of 114 titles.] 

Jacx, Harotp K. The place of physical education in the whole school program. 
J. Health and Phys. Educ., 12:502-503, 533, 1941. 

Krause, L. W. What principles of modern and progressive education are practiced 
in intermediate-grade classrooms? J. Educ. Res., 35:251-262, 1941. [5 biblio- 
graphic footnotes.] 

Staurrer, Russett G. A study of prefixes in the Thorndike list to establish a list 
of prefixes that should be taught in the elementary school. J. Educ. Res., 35 :453- 
458, 1942. [Bibliography of 12 titles.] 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


Crappie, Error Dismore, and CARLETON SteveNs. Principles of Anthropology. 
New York (Henry Holt & Co.), 1942. Pp. xi + 718. 9% X 6% inches. 
$3.75. [Bibliography of 6 pages.] 

Cottier, Jonn. Nuevos conceptos sobre la unidad indigena. América Indigena, 
I:1I-15, 1941. [English Summary.] 

Count, Ear: W. The Australoid problem and the peopling of America. Second 
contribution: A consideration of the three cardinal cranial dimensions. 
Revista del Instituto De Antropologia, de la Universidad Nacional de Tucuman, 
2:121-176, 1941. [Bibliographic footnotes throughout.] 

De Prorox, Byron. Dead Men Do Tell Tales. New York (Creative Age Press, 
Inc.), 1942. Pp. xiii + 328. 9% X 6 inches. $3.50. 
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Drucker, Purp. Culture Element Distributions: XVII. Yuman-Piman. Anthro- 
pological Records, Vol. 6, No. 3. Berkeley (Univ. California Press), 1941. 
Pp. 91-230. 11 X 8% inches. $1.25 (paper). [Bibliography of 2% pages.] 

Gitp1n, Laura. The Pueblos: A Camera Chronicle. New York (Hastings House), 
1942. Pp. 124. 9% X 7 inches. $3.00. 

Henry, Jutes. The Kaingang Indians of Santa Catarina, Brasil. América 
Indigena, 2:75-79, 1942. [Spanish Summary.] [1 bibliographic footnote.] 

KANTULE, Rupen Perez. Las Molas de las Indias Cuna. América Indigena, 
2 :84-85, 1942. [English Summary.] 

LeysurN, James G. The Haitian People. New Haven (Yale Univ. Press) ; 
London (Oxford Univ. Press), 1941. Pp. x + 342. 9% X 6 inches. $4.00. 
[Notes and bibliography of 21 pages.] 

Murpock, Georce Peter. Ethnographic Bibliography of North America. Yale 
Anthropological Studies, Vol. 1. New Haven (Yale Univ. Press), 1941. 
Pp. ix + 168 + 1 folding map. 103% X 8% inches. $2.00 (paper). 

OsporNE, Litty pE JoncH. Materias Tintoreas Indigénas. América Indigena, 
2:86-91, 1942. [English Summary.] 

Raysurn, Otro Ernest. Ozark Country. New York (Duell, Sloan and Pearce), 
1941. Pp. ix + 325. 834 X 5% inches. $3.00. 

Speck, Frank G., and Loren C. Ersetey. Montagnais-Naskapi bands and family 
hunting districts of the central and southeastern Labrador peninsula. Proc. 
Am. Philos. Soc., 85:215-242, 1942. [Bibliographic footnotes throughout.] 

Suarez, Pasto A. La Situacién Real del Indio en el Ecuador. América Indigena, 
2:58-62, 1942. [English Summary.] 


IV. SOMATOLOGY AND CONSTITUTION 


1. Anatomy 


CarnecigE INstiTuTION oF WasHINnGTON, D. C. Embryology of the Rhesus Monkey 
(Macaca mulatta). Collected papers from the Contributions to Embryology, 
published by the Carnegie Institution of Washington, Publication 538. Wash- 
ington, D. C. (Carnegie Inst. Washington), 1941. Pp. 66 + 48 plates. 11% X 
9 inches. $1.00 (paper). [Bibliography at the end of each paper.] 

JorpAn, Harvey Ernest, and James Ernest Kinprep. Textbook of Embryology. 
New York (D. Appleton-Century Co.), 1942. Pp. xiv + 613. 9% X 6% 
inches. $6.75. 

LarseLt, Otor. Anatomy of the Nervous System. A Textbook from the 
Developmental and Functional Point of View, and Atlas of the Nervous 
System of Man. New York (D. Appleton-Century Co.), 1942. Pp. ix + 443. 
9% X 7 inches. $6.50. 

Saumway, Wa po. Introduction to Vertebrate Embryology. 4th ed. New York 
(John Wiley and Sons); London (Chapman and Hall), 1942. Pp. xi + 372. 
9 X 5% inches. $4.00. [Bibliography of 4% pages.] 

Wipeman, Cuartes J. S.J. Mammalian Structure: Atlas and Laboratory Manual 
of Cat Anatomy. Chicago (Loyola Univ. Press), 1941. Pp. 60. 11 X 9% 


inches. $1.20 (paper). 
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2. Physical Anthropology and Anthropometry 


Astett, E. A., P. D’Arcy Hart, W. J. Martin, and W. T. Russety. Physical type 
in pneumoconiosis. J. Hyg., 61:169-179, 1941. [Bibliography of 6 titles.] 

Brinton, H. P., D. C. Jounston, and E. O. THompson. Dental status of adult 
male mine and smelter workers. Pub. Health Rep., 57 :218-228, 1942. [Bibli- 
ography of 7 titles.] 

CALDWELL, JOSEPH, and CATHERINE McCann. Irene Mound Site, Chatham County, 
Georgia. With a Section on Physical Anthropology, by Frederick S. Hulse. 
Athens (Univ. Georgia Press), 1941. Pp. xiv + 84 + 25 plates. 10% X 8% 
inches. $1.50 (paper). [Bibliography of 1% pages.] 

Knott, VirGInIA BERGSTRESSER. Physical Measurements of Young Children: a 
Study of Anthropometric Reliabilities for Children Three to Six Years of Age. 
University of Iowa Studies. Studies in Child Welfare, Vol. XVIII, No. 3. 
Serial No. 394. Jowa City (Univ. Iowa Press), 1941. Pp. 99. 9% X 5% 
inches. $1.35 (cloth); $1.00 (paper). [Bibliography of 44 titles.] 

LatIiMER, Homer B. The weight of the hypophysis in the dog. Growth, 5 :293-300, 
1941. [Bibliography of 9 titles.] 

Latimer, Homer B., and Henry P. Wacer. Weights and linear dimensions of the 
skull and of some of the long bones of the mallard duck (Anas platyrhynchos 
platyrhynchos). Univ. Kansas Sci. Bull., 27: Pt. 1, No. 1, 1941. Pp. (of 
reprint) 13. [Bibliography of 15 titles.] 

von Bontn, GerHARDT. On encephalometry. A preliminary study on the brain of 
man, chimpanzee and macaque. J. Comp. Neurol., 75:287-314, 1941. [Bibli- 
ography of 31 titles.] 


3. Constitution 


Jones, Hirtam A. Report on national fitness. A program through schools and 
colleges. J. Health and Phys. Educ., 13: 133-135, 193, 1942. 


V. PHYSIOLOGY AND BIOCHEMISTRY 


1. Physiology 


BeyARANO, JorGe. Alimentacion y Nutricion en Colombia. Bogoté (Editorial 
Cromos), 1941. Pp. 166. 8 X 5% inches (paper). 

Corcoran, A. C., and Irvine H. Pace. Renal blood flow and symphathectomy in 
hypertension. Arch. Surg., 42:1072-1082, 1941. [31 bibliographic footnotes.] 

Corcoran, A. C., H. W. Smiru, and Irvine H. Pace. The removal of diodrast 
from blood by the dog’s explanted kidney. Am. J. Physiol., 134 :333-337, 1941. 
[Bibliography of 11 titles.] 

Hatverson, H. M. Variations in pulse and respiration during different phases 
of infant behavior. J. Genet. Psychol., 59:259-330, 1941. [Bibliography of 
60 titles.] 

Harrripce, H. [Ed.]. Bainbridge and Menzies’ Essentials of Physiology. oth ed., 
rev. New York and London (Longmans, Green & Co.), 1941. Pp. x + 687. 
8% X 5% inches. $5.00. 
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Hartnaway, S. R. Physiological Psychology. New York (D. Appleton-Century 
Co.), 1942. Pp. xxi + 335. 8 X 5% inches. $2.75. [“Selected Bibliography” 
of 3 pages.] 

Van Liere, Epwarp J. Anoxia: Its Effect on the Body. Chicago (Univ. Chicago 
Press), 1942. Pp. xiii + 269. 9 X 6 inches. $3.00. [Bibliography at the 
end of each section.] 

Wesster, Stewart H. Diurnal variation of urinary lead excretion. Pub. Health 
Rep., 56:1834-1848, 1941. [Bibliography of 25 titles.] 

Wesster, Stewart H. The lead and arsenic content of urines from 46 persons 
with no known exposure to lead or arsenic. Pub. Health Rept., 56:1953-1961, 
1941. [Bibliography of 22 titles.] 

Wesster, STEWART H. Twenty-four-hour output of certain urinary constituents in 
persons exposed to lead arsenate spray residue. Pub. Health Rep., 56:1910-1919, 
1941. [Bibliography of to titles. ] 

Wootey, Jeratp G., and W. H. Sesrerct. Nutritional deficiency and infection. 
Pub. Health Rep., 57 :149-161, 1942. [Bibliography of 5 titles.] 


2. Senescence, Senility and Longevity 


Dott, Epcar A. Gerontology. J. Consulting Psychol., 5:95-96, 1941. [7 biblio- 
graphic footnotes. ] 

Sms, Henry S. The problems of aging and of vascular diseases. Science, 
95 :183-186, 1942. [Bibliographic footnotes.] 


3. Biochemistry 


Benrens, Otro K. Coenzymes for glyoxalase. J. Biol. Chem., 141 :503-508, 1941. 
Bibliography of 14 titles.] 

Beurens, Otro K. Preparation of /-alanine from dl-alanine by the action of 
d-amino acid oxidase. J. Biol. Chem., 141:465-467, 1941. [Bibliography of 
4 titles. ] 

Bennett, Mary Apevia. The replaceability of di-methionine in the diet of the 
albino rat with dl-methionine sulfone and dl-methionine methyl-sulfonium 
chloride. J. Biol. Chem., 141:573-578, 1941. [Bibliography of 12 titles.] 

Birp, O. D., J. M. VAnpense.t, and A. D. Emmerr. Adaptation of the scudi 
colorimetric method for pyridoxine. J. Biol. Chem., 142:317-322, 1942. [Bibli- 
ography of 2 titles.] 

CaTTeLt, Jaques [Ed.] Biological Symposia, Volume V. I. Comparative Bio- 
chemistry. II. Intermediate Metabolism of Fats. III. Carbohydrate Metabo- 
lism. IV. Biochemistry of Choline. Edited by Howard B. Lewis. Lancaster 
Penna. (Jaques Cattell Press), 1941. Pp. ix + 247. 934 X 6% inches. $3.00. 
[Bibliography at the end of each chapter.] 

Dyer, Brran R. Sodium chloride as an indicator for the determination of the 
flow of soil water. Indian J. M. Res., 29:891-902, 1941. [Bibliography of 
I title.] 

Eaton, Monroe D., and M. Dororny Becx. A new strain of virus of influenza B 
isolated during an epidemic in California. Proc. Soc. Exper. Biol. and Med., 
48 :177-180, 1941. [5 bibliographic footnotes.] 
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Eatow Monroe D., Water P. Martin, and Joun C. Tarsor. Susceptibility of 
kangaroo rats to strains of human influenza virus. Proc. Soc. Exper. Biol. and 
Med., 48:181-182, 1941. [2 bibliographic footnotes.] 

Esss, J. H., F. F. Tispatt, and W. A. Scorr. The influence of prenatal diet on 
the mother and the child. Milbank Mem. Fd. Quart., 20:35-46, 1942. [Bibli- 
ography of 1 title.] 

Forp, Norma, and Arnotp D. Mason. Taste reactions of the Dionne quintuplets. 
J. Hered., 32:365-368, 1941. [Bibliography of 9 titles.] 

Francis, THOMAS, Jr., and I. J. BrigHTMAN. Virus-inactivating capacity of nasal 
secretions in the acute and convalescent stages of influenza. Proc. Soc. Exper. 
Biol. and Med., 48:116-117, 1941. [5 bibliographic footnotes.] 

Miter, RicHarp A., and Oscar Rippie. Cellular response to insulin in supra- 
renals of pigeons. Proc. Soc. Exper. Biol. and Med., 47 :449-453, 1941. [10 
bibliographic footnotes. ] 

Mutuican, H. W., Paut F. Russeii, and Baprr Nath Mowan. Active immun- 
ization of fowls against plasmodium gallinaceum by injections of killed homo- 
logous sporozoites. J. Malaria Inst. India, 4:25-34, 1941. [Bibliography of 25 
titles. ] 

NixirororrF, C. C. Soil dynamics. Sigma XI Quart., 30:36-50, January 1942. 
[Bibliography of 9 titles.] 

Parke, Hervey C., and Ermer J. Lawson. The preparation and properties of 
sodium d-pantothenate. J. Am. Chem. Soc., 63:2869-2871, 1941. [8 biblio- 
graphic footnotes.] 

Patree, ALmIDA Frances. Vitamins and Minerals for Everyone. New York 
(G. P. Putnam’s Sons), 1942. Pp. xviii + 242. 8 X 5% inches. $2.00. 
PoweLLt, H. M., and W. A. Jamieson. The influence of culture media on the 
antigenic properties of hemophilus pertussis. J. Indiana St. Med. Assoc., 34: 

No. 8, 1941. Pp. (of reprint) 4. [1 bibliographic footnote.] 


4. Pharmacology 


Bates, Ropert W., and Oscar Rippie. Annual variation in the response of crop- 
sacs and viscera of pigeons to prolactin. Endocrinology, 29:702-709, 1941. 
[Bibliography of 13 titles.] 

Bates, Ropert W., Oscar Rippie, and Ernest L. Lane. A strain difference in 
responsiveness of chick thyroids to thyrotropin and a step-wise increase during | 
three years in thyroid weights of carneau pigeons. Endocrinology, 29:492-497; 
1941. [Bibliography of 11 titles.] 

CoccrsHALL, L. T., and Jonn Marer. Determination of the activity of various 
drugs against the malaria parasite. J. Infect. Dis. 69:108-113, 1941. [9 biblio- 
graphic footnotes. ] 

Francis, Epwarp. Tests of protective activity of antitularemic serum. Pub. 
Health Rep., 57:44-55, 1942. [Bibliography of 3 titles.] 

Lager, Ernest L., Oscar Rippie, and Ropert W. Bates. Response of testes of 
immature pigeons to gonadotrophins. Endocrinology, 28 :681-693, 1941. [Bibli- 
ography of 30 titles. ] 

Lipscnttz, ALEXANDER, and Luis Varcas, Jr. Prevention of experimental fibroids 
by a cortical hormone. Lancet, May 3, 1941. Pp. (of reprint) 6. [Bibliography 
of 21 titles.] 
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Nico, Ciara, Doris E. Witson, and James H. Crowtey. Studies on the cultivation 
of influenza virus. Am. J. Hyg., 34, Sec. B; 138-147, 1941. [Bibliography 
of 11 titles.] 

Powe, C. E., O. W. Reacan, Asa STEvENS, and Epwarp E. Swanson. The 
biologic and colorimetric assay of ergonovine in ergot and its fluid extract. 
J. Am. Pharmaceutical Assoc., 30:255-259, 1941. [Bibliography of 18 titles.] 


VI. PATHOLOGY, CLINICAL MEDICINE AND SURGERY 


Anpes, Jerome E., and A. G. Eaton. Synopsis of Applied Pathological Chemistry. 
St. Louis (C. V. Mosby Co.), 1041. Pp. 428. 75% X 4% inches. $4.00. 
[Bibliography at the end of some sections.] 

Boyp, Marx F. The comparative susceptibility of two strains of Anopheles quadri- 
maculatus to infection with human malaria parasites. Am. J. Trop. Med., 
21 :751-753, 1941. 

Corcoran, A. C., and Irvine H. Pace. Renal aspects of experimental and clinical 
hypertension. J. Lab. and Clin. Med., 26:1713-1728, 1941. [Bibliography of 
63 titles.] 

Craic, CHARLES FRANKLIN. Laboratory Diagnosis of Protozoan Diseases. Phila- 
delphia (Lea & Febiger), 1942. Pp. 349 + 4 plates. 90% X 5% inches. $4.50. 
[Bibliography of 8% pages.] 

Gray, Roya C., and CLrarence P. Ottver. Marie’s hereditary cerebellar ataxia 
(olivo-pontocerebellar atrophy), Minnesota Med., 24: May, 1941. Pp. (of 
reprint) 11. [Bibliography of 20 titles.] 

Heptey, O. F. Heart Disease in Philadelphia Cardiac Clinics. A Composite 
Picture of the Etiological Types in the Clinics of 15 Hospitals, With Special 
Reference to Rheumatic Heart Disease and Syphilis of the Aorta and Heart. 
Pub. Health Bull., No. 268. Washington, D. C. (Govt. Printing Office), 1941. 
Pp. 38. 10 cents (paper). [Bibliography of 71 titles.] 

Howe, Howarp A., and Davin Bopran. Neural Mechanisms in Poliomyelitis 
New York (Commonwealth Fund), 1942. Pp. vii + 234. 10 X 6% inches. 
$3.50. [Bibliography of 12% pages.] 

LipscHttz, ALEXANDER. Spontaneous fibromyoma in the female guinea pig. 
Arch. Path., 31 :702-705, 1941. [12 bibliographic footnotes.] 

LipscHttz, ALEXANDER, Pepro BELLoLIo, Jost CHAuMeE, and Luis Varaas, Jr. 
Comparative conjunctive tumorigenic action of three different esters of estradiol. 
Proc. Soc. Exper. Biol. and Med., 46:164-167, 1941. [8 bibliographic footnotes.] 

LipscHtitz, ALEXANDER, ENRIQUE EGANA, IstvAN Szaso, and SerGiIo LECANNELIER. 
Zoological specificity of the tumoral reaction towards estrogens in rats. 
Proc. Soc. Exper. Biol. and Med., 46:161-164, 1941. [7 bibliographic footnotes.] 

LipscHtTz, ALEXANDER, FERNANDO Ropricuez, and Lurs Varcas, Jr. Continuous 
and discontinuous treatment with estrogens in experimental tumorigenesis. 
Endocrinology, 28 :664-668, 1941. [Bibliography of 109 titles.] 

Lipscnt1z, ALEXANDER, and Luis Varcas, Jr. Prevention of experimental uterine 
and extrauterine fibroids by testosterone and progesterone. Endocrinology, 
28 :669-675, 1941. [Bibliography of 15 titles.] 





vation 
raphy 


The 
xtract, 


linical 
hy of 


Phila- 
$4.50. 


ataxia 
». (of 


posite 
pecial 
Heart. 
--194I. 


yelitis 
nches. 


1 pig. 


s, Jr. 
radiol. 
otes. | 
ELIER. 
rats. 

otes. ] 
nuous 
nesis. 


terine 
ology, 


RECENT LITERATURE 275 


LiescHUtz, ALEXANDER, and Lurs Varcas, Jr. Comparative action of stilbestrol 
and other estrogens on endometrium of the castrated guinea pig. Endocrin- 
ology, 29 :622-627, 1941. [Bibliography of 21 titles.] 

Liescutiz, ALEXANDER, and Luts Varcas, Jr. Structure and origin of uterine and 
extra-genital fibroids induced experimentally in the guinea pig by prolonged 
administration of estrogens. Cancer Research, 1:236-249 (5 plates), 10941. 
[Bibliography of 32 titles.] 

LipscHUTz, ALEXANDER, Luis VARGAS, JR., HERNAN BaArEza-RosALes, and HERNAN 
BaezA-HerreraA. The 17-monocaprylic ester of estradiol — a highly active 
tumorigenic estrogen. Proc. Soc. Exper. Biol. and Med., 46:76-78, 1041. 
[Bibliographic footnotes. ] 

LiescHttz, ALEXANDER, Luis VARGAS, Jr., and Cantos Nunez. Comparative anti- 
tumoral action of desoxycorticosterone acetate and testosterone propionate. 
Proc. Soc. Exper. Biol. and Med., 48:271-274, 1941. [8 bibliographic footnotes.] 

LiescHUtTz, ALEXANDER, Luts VarGAs, JR., and Jorce Parma. Sex difference in 
the conjunctive tumoral reaction of the guinea pig towards natural and artificial 
estrogens. Cancer Research, 1:575-579, 1941. [Bibliography of 22 titles.] 

McDoweELL, ArtHuR J. The incidence of cancer in Dallas and Fort Worth, Texas, 
and surrounding counties, 1938. Pub. Health Rep., 57 :125-137, 1942. [5 biblio- 
graphic footnotes. ] 

NEAL, JosePHINE B., and CoLtarorators. Encephalitis: A Clinical Study. New 
York (Grune and Stratten), 1942. Pp. xviii + 564. 9 X 6 inches. $6.75. 
[References at the end of each section.] 

Pace, Irvine H. Bright’s disease. J. Indiana St. Med. Assoc., 34:374-377, 1941. 
[2 bibliographic footnotes. ] 

Pace, Irvine H. The nature of clinical and experimental arterial hypertension. 
J. Mt. Sinai Hosp., New York City, 8:1-25, 1941. [Bibliography of 58 titles.] 

Pace, Irvine H., O. M. Hermer, K. G. Koutstaept, G, F. Kempr, W. D. GAmBILL, 
and R. D. Taytor. The blood pressure reducing property of extracts of kidneys 
in hypertensive patients and animals. Ann. Int. Med., 15:347-380, 1941. 
[Bibliography of 28 titles.] 

Peck, FRANKLIN B. Therapeutic application of the various insulins. South. Med. 
and Surg., 103, No. 10, 1941. Pp. of (reprint) 7. [Bibliography of 20 titles.] 

PrepRAHITA, CesaR Urrpe. Esquema para un Estudio de la Patologia indigena en 
Colombia. América Indigena, 2:67-74, 1942. [English Summary.] 

Poma.es-LesrOn, A. A study of hemolytic streptococci as found in the tropical 
island of Puerto Rico. Puerto Rico J. Pub. Health and Trop. Med., 66-133, 
Sept., 1940. [Bibliography of 109 titles.] 

Remann, S. P. Discussion remarks to H. S. N. Greene’s paper on “The Path- 
ology of Development.” Growth Supplement, 124-125, 1940. 

RetMaAnn, STANLEY P. Remarks on the “Material” and “Formal” causes of cancer. 
Rev. Gastroenterol., 8 :385-386, 1941. 

Rickarp, Ersmere R., and Frank L. Horsratt. The relationship between 
neutralizing anti-bodies against influenza A virus in the sera of mothers and 
and infants. J. Immunol., 42:267-272, 1941. [Bibliography of 9 titles.] 

SanpcrounpD, J. H. Coma following medication with tetrachlorethylene. J.A.M.A., 
117 :440-441, 1941. [8 bibliographic footnotes. ] 
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ScHooLey, JAMES PLUMMER, Oscar RIppLe, and Rosert W. Bates. Replacement 
therapy in hypophysectomized juvenile pigeons. Am. J. Anat., 69:123-154 + 
1 plate, 1941. [Bibliography of 23 titles.] 

SHERwoop, Nosie Prerce. Immunology. 2d. ed. St. Louis (C. V. Mosby Co.), 1941. 
Pp. 639. 9 X 5% inches. $6.50. [Bibliography at end of each chapter.] 

von OettincEeNn, W. F., D. D. Donaunue, P. J. VALAER, and J. W. Miter. Studies 
on the Mechanism of Carbon Monoxide Poisoning as Observed in Dogs 
Anesthetized with Sodium Amytal. Pub. Health Bull., No. 274. Washington, 
D.C. (Govt. Printing Office), 1941. Pp. 50. 10 cents (paper). [Bibliography 
of 23 titles.] 


VII. METHODOLGY 
1. Mensurational and Observational 


CoweLt, Cuartes C. Evaluation versus measurement in physical education. J, 
Health and Phys. Educ., 12:499-501, 1941. [3 bibliographic footnotes.] 

Eaton, Monroe D., Water P. Martin, and Dorotoy Becx. The antigenic 
relationship of the viruses of meningopneumonitis and lymphogranuloma ven- 
ereum. J. Exper. Med., 75:21-33, 1942. [Bibliography of 15 titles.] 

RussE.i, Paut F., H. M. MuLican, and Baprr Nath Mouwan. Specific agglutin- 
ogenic properties of inactivated sporozoites of P. gallinaceum. J. Malaria 
Inst. India, 4:15-24, 1941. [Bibliography of 1 title.] 

Taytor, R. M., and A. S. Paropt. Use of hamster (Cricetus auratus) for detection 
of influenza virus in throat washings. Proc. Soc. Exper. Biol. and Med., 49: 
105-108, 1942. [3 bibliographic footnotes. ] 

YarsroucH, M. E., and W. J. Dann. Dark adaptometer and blood vitamin A 
measurements in a North Carolina nutrition survey. J. Nutrition, 22:597-606, 
1941. [Bibliography of 27 titles.] 


2. Mathematical and Statistical 


Cocuran, W. G., K. M. Autrey, and C. Y. Cannon. A double change-over design 
for dairy cattle feeding experiments. Dairy Science, 24:937-951, 1041. 
[Bibliography of 4 titles.] 

Cotuins, Setwyn D. Doctors’ calls in connection with illness from specific 
diseases among 9,000 families, based on nation-wide periodic canvasses, 1928-31. 
Pub. Health Rep., 56:1981-2009, 1941. [Bibliography of 109 titles.] 

Epwarps, Tuomas I. The coding and tabulation of medical and research data for 
statistical analysis. Pub. Health Rep., 57:7-21, 1942. [13 bibliographic foot- 
notes. ] 

GAFAFER, WILLIAM M., RosEpITH SITGREAVES, and ELizaBeTH S. Frasier. Duration 
of disability among workers in an oil refinery. Pub. Health Rep., 57 :112-125, 
1942. [Bibliography of 3 titles.] 

Hammonp, W. H. An application of Burt’s multiple general factor analysis to 
the delineation of physical types. Man, 62:4-11, 1942. 

Hirst, Georce K. The quantitative determination of influenza virus and antibodies 
by means of red cell agglutination. J. Exper. Med., 75:49-64, 1042. [Bibli- 
ography of 14 titles.] 
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Karprnos, Bernarp D. Use of nuptial reproduction rates in population analysis. 
Am. J. Sociol., 67 :702-708, 1942. [2 bibliographic footnotes. ] 

Latimer, Homer B. The prenatal growth of the cat: XI. The weight of the 
integument in the fetus and in the adult cat. Growth, 5:285-292, 1941. 
[Bibliography of 8 titles.] 

Pearson, FRANK A., and KennetH R. Bennett. Statistical Methods Applied to 
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3. Other and General 
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+ 283. 8% X 5% inches. $5.00. [Bibliography at the end cf each chapter. 
General bibliography of 3% pages.] 


_ Spracug, Norman G. Basic Laboratory Practice. An Elementary Manual of 


Fundamental Technic. Brooklyn (Chemical Publishing Co.), 1041. Pp. ix 
+ 124. 8% X 5% inches. $3.50. [Bibliographic footnotes. Bibliography of 
5% pages.] 
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Bracpin, CLaupE. The Arch Lectures. Eighteen Discourses on a Great Variety of 
Subjects Delivered in New York, during the Winter of 1940. New York 
(Creative Age Press, Inc.), 1942. Pp. vii + 239. 8 X 4% inches. $2.00. 
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